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Our humble servant of the bovine race 

The docile cow, the ox, the patient steer 
With slow and clumsy gait and gentle face, 
In our domestic life, without a peer. 


Good things provide where’er our table’s set 
The golden spread, the flowing glass, and cheese 
For lunch, and then our fruit with cream we wet, 
Or roast of beef, or steak with palate please. 


All flesh is grass (and clover we allow) 

All good things that we eat the soil does give, 
So must we nurture soil, and grass and cow 
And tend them with great care that we can live. 


The cow, the grass, the clovers and the soil 
Well husbanded, will well repay our toil. 


—Angus Meadowbrook. 
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Honourable Sir: 

I take vleasure in transmitting 
herewith an Interim Conservation Report on the 
Nith Valley, which is part of the Grand River 
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The Report is in four sections: 


Geography, Forestry, Water and Wildlife. 


Yours very truly, 
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INTRODUCTION 


During the summer of 1949 the Conservation 
Branch of the Department of Planning and Development carried 
out a conservation survey in the Nith River Valley. This 
was in aceordance with the policy established by the Depart- 
ment, zamely of making an appraisal of the conservation needs 
of a watershed after an Authority had been established. On 
most watersheds the initial survey has covered the whole area, 
but it was found impossible to do this on the whole Grand 
Watershed in one summer owing to its size; therefore, after 
consultation with the Authority, the Nith Watershed was 
selected as the part of this area to be dealt with first. 

Ivywiil be noted further that tais report is 
entitled an interim report because it covers only the problems 
of geography, forestry, water and wildlife. Certain studiés 
were also made with respect to land use problems in Mornington 
and Blenheim Townships, but this material, which involves the 
preparation of several maps, has not been completed. 

The section on hydraulics is intended only as 
an indication of what the problem of flooding is on the Nith 
River, but this has not been treated in full in this study 
because the Nith flood problems are a part of the over-all 
flood problems of the whole Grand River System and, independent 
of the work done on the Nith, the Conservation Branch is now 
engaged in preparing a complete hydraulic report for the Grand 
River System. On the other hand, the geography, forestry 
and wildlife sections are complete and, in addition to cover- 
ing these subjects as in reports for other Authorities, a 
special study wee been made of sawmills and wood-using 
industries within the Nith area, 

In releasing this report to the Grand Valley 
Conservation Authority it is hoped that the Authority will see 
the need of certain remedial measures in conservation which 


should be undertaken on the Nith as soon as possible. In the 
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course of time the other watersheds which are included in 
the Grand Valley will be surveyed in like manner and the 
reports on these, together with the hydraulic report being 
prepared for the Grand River System, will provide a working 
plan for carrying out conservation projects over the whole 


area. 
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Damage in Felling; Log Skidding 
Heart of a Hardwood Log; Heated Log Pond 


Selective Logging; Centre Defect 
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RECOMMENDATIONS 


RECOMMENDATIONS 


STATED OR IMPLIED iN THIS RPORT 


Forestry 

1, That the Nith Forest of about 9,450 acres, comprising 
17 areas of marginal and submarginal land, be established 
by the Authority to protect the natural water-storage 
areas of the watershed and make the best use of land 


which is suitable only for the growing of trees. p. 4l 


2. That the Authority endeavour to work out, with the 
Department of Lands and Forests, a fire protection 
scheme for all the woodland on the watershed, and 


prohibit the burning of refuse in the Ellice Swamp. p.52 


3, That the Authority expropriate 111 tax delinguent land 
suitable for conservation purposes, subject to the 


regulations of the Municipal act. p.64 


he That the Authority purchase one or more tree-planting 
machines which may be rented to private landowners and 
used to reforest both privately and publicly owned land. 
p.74 

5. That reforestation of privately owned land be encouraged 
in every way possible, particularly on sandy, gravelly 


and poorly drained soils and on slopes too steep for 


AevVicuLEure, pet 


6, That the Authority consider a scheme to aid farmers in 
fencing their woodlots similar to that adopted by the 


County of Halton. p.49 


7, ‘That municipalities within the watershed be encouraged 


to establish small forests for demonstration purposes, p.36 


) 8, That the Authority encourage schools to enter the Provincial 
School Forestry Competitions conducted by the Ontario 


Horticultural Association, p.39 
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9. That consideration be given to the problem of organized 
! marketing of woodlot products in order to aid the farmer 


in finding the best market for them. p.55 


10. That the Authority encourage and assist in every way 
possible the establishment of windbreaks, shelterbelts and 
snow fences because of their contribution to the reduction 
of soil erosion by lowering wind velocities, distributing 


snow more evenly and reducing evaporation. p.74 


11. That the Authority request the Department of Lands and 
Forests to require all log buyers who purchase from Southern 
Ontario woodlots to publish their general log-grade 


specifications with prices for each grade. p.103 


12. That the Authority request the Department of Lands and 
Forests to conduct a study with the object of standardizing 


hardwood log grades by classification of logs, based on 


defects, according to the useto which the log can be put. 


Be oe 


| 

3. That the Conservation Authority make direct representation 
to the Department of Finance of the federal government in 

support of the recommendation in the Report of the Select 


Committee on Conservation (1950) that "The Dominion Govern- 


ment should be asked to consider amending The Income War 


Tax Act so that landowners will no longer be penalized for 
| cropping their timber in accordance with conservation 
practices”, And that all interested landowners support 
this recommendation through their federal members and in 


every other way possible, p.9e 


14, That the Conservation Authority urge the Department of Lands 
and Forests to extend the Forest Nesources Inventory, which 
is at present under way in Northern Ontario, to cover 
Southern Ontario. This shovld be followed as soon as 


possible by a study of growth rates and annual cut. p.83 
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15. 


16,. 


17. 


18. 


19. 


20. 


Be 


a2 


That the Conservation Authority recuest sawmillers with- 
in the area to consider replacing the present practice of 
custom sawing by an arrangement whereby oreu:. i8 e£iven 
for "custom logs", and against this credit the farmer 
receives at special prices the species, quantity and 


quality of product best suited to his needs. p.89 


That prior to the sale of timber the owner obtain from 
the office of the Zone Forester a list of buyers who 


might be interested in purchasing his product. p.94 


That woodlot owners considering the sale of standing 
timber solicit tenders from as many buyers as possible 
who are within economical operating distance of the 


woodland. P.94 


That in such sales the owner consider the advantages and 
disadvantages of both lump sum sale and stumpage rate 


sale. pp. 93 and 95 


That the Conservation Authority prepare a model Timber 


Sales Contract for the guidance of woodlot owners. p.9) 


That woodlot owners be advised to enter into a written. 


Timber Sales Contract for all sales of timber on the stump. 


p. 96 


That the woodland owner be advised to consider carefully 


the advantages of having experienced cutters do the 


logging and that he handle small products such as fuelwood, 


posts and bolts himself. p.99 


That the woodlot owner recognize the marking of trees for 


removal to be a technical operation important to the future 


of the woodlot; and that this marking be carried out on 


the advice of the Zone Forester or other trained personnel. 


pe 99 
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Water 


23. That the proposed channel improvement at New Hamburg 


ehe 


ade 


eo. 


ae 


be implemented at an approximate cost of $81,500, p.9 


That the forced road through Lot 18, Con. XIII, north 
of Plattsville be raised a maximum of three fcet for a 


distance of about 700 feet at an approximate cost of 


eROOORne pelo f 


That the Ayr Dam and Reservoir be constructed for flood 


control and to provide increased sumer flow. p.8 


That the Nithburg Dam and Reservoir be constructed to 
provide a greater degree of flood protection and in- 


creased summer flow. p.8 


That the Authority assist in establishing demonstration 
farm ponds and that these be distributed according to the 
map of recommended pond regions which accompanies this 


report. p.28 


Wildlife 


25, 


29. 


30. 


That the Authority encourage farmers to improve land for 
wildlife by the elimination of grazing of woodlots, by 
selective rather than clear-cutting of woodland, by improved 
cultivation practices and by the planting of wildlife food 
patches. p. 18, 19 

That the state and trend of meadow mouse populations be 
examined in areas scheduled for reforestation in the fall 

of the year of planting and regularly each fall for at least 
five years after; and that research be carried out to dis-~ 
cover adequate repellent washes for the protection of 
orchard and forest trees from the meadow mouse and the 


European hare. p. 17, 27- 


That the fishing in the watershed be improved by the 


following methods: 
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(a) Encouragement of owners of spring creeks to ex- 
tend the range and abundance of speckled trout by 
planting alders along the stream banks and by con- 
stricting trout ponds near the sources. Pp. 39 

(b) Encouragement of farmers to construct and maintain 


warm water ponds for the production of fish. p.4l 


That the introduction of fish into the watershed be re- 
stricted to those parts of the river shown on the map 
"Biological Conditions of Streams" to be suitable for the 


species concerned. p.32 
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CHAPTER 1 
PHYSICAL GEOGRAPHY 


1. Location and Boundaries 

The Nith rises in Maryborough Township in 
Wellington County and Mornington Township in Perth County, 
flows through Wellesley and Wilmot, Blenheim and the Dumfries 
to join the Grand River at Paris. In all, eighteen townships 
in five counties have some of their land drained by the Nith 
and its tributaries. The total area of the watershed, or 
land drained by the river, is 432 square miles or over 


279,000 acres. 


2. Geology 

The bedrock of the area is covered by some 
hundred or more feet of unconsolidated mineral material of 
glacial origin, called drift, and for this reason has little 
direct effect on the surface relief. It has, however, two 
indizect effects on the physical geography of the watershed. 
The surface altitudes of South-western Ontario correspond 
roughly to the south-westerly slope of the bedrock and the 
drainage of the Thames and Grand river systems are directed 
westward and southerly to conform to this slope. The bedrock 
materials are predominantly limestone and shale so that the 
soil materials tend to be clayey and to have a high propor- 
tion of lime in them, 

Except for the south-westerly slope, the bed- 
rock lies generally flat with no faulting or warping to dis- 
turb the land surface. The surface relief is entirely the 
result of the glacial. denosits. Nowhere on the watershed are 
there rock outercps cr quarry workings of significant commer- 
cial value. 


ah 
The bedrock formations are sedimentary strata 
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1. Caley, J.F. Palaeozoic Geology of the Brantford Area. 
Geological Survey, Memoir 226. 
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of the Silurian and Devonian systems. The greater part of 
the watershed is underlain by rocks of the Salina formation, 
This is described as consisting of brown dolomite, shaly 
dolomite, limy shale and gypsum. The western portion is 
underlain by rocks of the Norfolk formation which are largely 


limestone. 


5. Physiography 

The surface relief of the watershed is the re- 
sult of glaciation, erosion by post-glacial streems and 
dissection by the present surface drainage system. Physiogra- 
phically the watershed is a portion of a larger, more compli- 
cated system of glacial land forms covering peninsular eee, 

The unconsolidated material has been deposited 
over bedrock by at least three advances of the glaciers which, 
in the past million years, covered the northern part of the 
continent. The total depth of material is over one hundred 
feet and was built up by successive glaciations, but the ex- 
isting land forms are largely the result of the last glacia- 
tion, called the Wisconsin. Four types of land forms of 
placial origin can be recognized. These are till plain, 
end moraine, kame moraine, and meltwater channels. They 
largely determine the form of the rivers and the types of 
the soil. 

The till plain is formed by deposition under 
a moving mass of ice. The material is clayey with some stones 
and boulders and the resulting relief is undulating to rolling. 
An end moraine is a hummocky ridge pushed up at the face of 
the glacier; the material may be clay or loam with boulders 
and the relief is generally rougher than the till plain. 
Kane moraines are ranges of very hummocky hills composed of 
roughly stratified sands and gravels which were deposited by 


meltwater near the edge of a decaying ice mass. Broad valleys 


1. Chapman, L.J. and D.F. Putnam. The Physiography of South- 
western Ontario. Scientific Agriculture. 24:3, November 
1943. 
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mark the channels cut by the great volume of weltwaters from 
the glaciers. ‘The main streams now flow in these channels 

but carry much less water than the flow which cut the valleys. 
Some of the channels are almost abandoned and are merely 


filled with swamps. 


4. Climate 

The climate of the watershed can be fairly 
well described from weather records of stations at Paris, 
Kitchener, Stratford and Hlora. Most of the area lies within 
a climatic region called by Putnam and Chapman the "Western 
Uplands''*, The southern part of the watershed, at elevations 
below e000 Leet 4s in a region called the “South Slopes" 
which includes York, Peel and Halton through GO SOR LOT 2 

The main features of the climate are those 
common to the lower Great Lakes region. The local features 
are due to latitude and more particularly the altitudes of 
the South-western Ontario uplands and the west-facing slope 
of the land. 

The effect of elevation is noticeable from 
south-west to north-east and the effect of latitude can be 
seen in the extreme north and south parts. ‘The Western 
Uplands are described as follows: 


‘The most elevated part of Southern Ontario, ranging 
from 1000 to over 1700 feet, comprises parts of 
Wellington, ‘jaterloo, Perth, Huron, Bruce, Grey and 
Dufferin counties. On the north and east it presents 
faces of sharp relief, but slopes gradually into the 
adjoining regions on the south and west. Climatically 
it is not homogeneous, for at some season of the year 
the outlying portions differ less from the adjoining 
regions than they do from the central and more elevated 
parts. 


The mean annual temperature ranges froin Pa egy nef Sg 

and is equivalent to that of the Kawartha Lakes or 
Bastern Ontario. The winter temperatures of 2B a6 
21° are, in the main, equivalent to those of the 
Kawartha region but spring temperatures of 37” to 40° 
are definitely cooler. Summer temperatures of 64 

to 65° are about 1° below those of adjoining areas. 
Fall temperatures vary from AB Oe h6 48°. The region 
has an extreme temperature range of 145°, from =45" to 
102°, The mean daily range for the year is 19° to 21° 


RD 


1. Putnam, D.F. and L.J. Chapman. ‘The Climate of Southern 
Ontario. Scientific Agriculture. 18:8. 
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with as much as 269 in July. ‘The frost-free season 
of 125 to 140 days is much the same as that of Eastern 
Ontario, being nearly a month shorter than in the 
milder parts of the adjoining shore regions, The grow- 
ing season varies from 180 to 195 days, being shortest 
in the most elevated part of the region. 
The western side of the region has a heavy precipita- 
tion, 38 inches annually, decreasing eastwardly to 
about 32 inches. It is interesting to note that it 
is not the most elevated area that receives the most 
rain, but rather, that part having a westerly slope. 
Snowfall varies from 80 to 125 inches, being heaviest 
northward. The area of high summer rainfall lies on 
the southern border of the uplands, receiving from 16 
to 18 inches between April 1 and September 30, or about 
the same as eastern Ontario, Between 8 and 9 inches of 
rain is received in the months of June, July and August. 
The uplands are less subject to drought than most of the 
adjoining areas, having an average frequency of about 18, 
which, however, is considerably greater than that of 
eastern Ontario or Muskoka, both of which have about 
the same amount of precipitation. The P-E index for 
the three summer months is 12.0 to 14.5, indicating 
that this is to be regarded as a moderately humid region." 
Reference to change in forest cover types as 
related to climate is given in the Forestry section. There 
is a marked change in land use from south to north, largely 
controlled by climate, and to some extent exaggerated by 
change in soil types. Corn cribs and tobacco fields are 
common in the light soils of the south; comparatively small 
acreages of wheat and silage corn are noticeable features of 


the clay soils of northern headwater regions. 


5. The River System and Drainage 

| The river has its source in land at an eleva- 
tion of 1,375 feet. The level at its juncture with the Grand 
River is about 750 feet. At New Hamburg the elevation is 
about 1,075 feet. The average gradient is @e titile over: tive 
feet in the mile, but for a few miles near its source and 
also above Paris it runs a little steeper. 

The main stream rises in Mornington Township 
and flows through Nithburg, New Hamburg and Ayr. A by eg = 
joined throughout its length by a number of branches, each 
of which has a number of smaller tributaries. In the flat 
and undulating clay lands, particularly in the north, many 
of the tributary streams have been channelized by digging 


and straightening. 
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The gradients of the short lateral tributaries 
are much greater and the fall in land towards the river 
averages as high as 85 feet per mile where the slopes are 
steep. 

Geologically the river system is very young, 
ten or twenty thousand years old. The streams are still 
cutting into the relatively soft material and are cutting 
back by “headward erosion*, The direction of the streams 
is largely determined by the surface relief as it was 
moulded by the glacier. The generally flat land of the head- 
water region is incompletely drained, partly because of the 
compact nature of the soil, partly because the river system 
is so immature and has not tapped the flat ground. 

The normal geological cycle of erosion has 
been speeded up during the period of agricultural settlement. 
This is partly due to the removal of trees, partly to the 
change in the soil under cultivation and partly to the 
straightening of stream channels and digging of ditches. U&x- 
cept that in so far as some ditches provide outiet for tile 
drainage there is apparently little advantage in a good 
Gea Or ditching, but run-off is accelerated locally with 
increased flood hazard, and rapid headward erosion causes 
serious gullying and cave-ins. Much of the land of the 
watershed is still limited in its capacity to carry crops 


because of imperrect drainage, 


6. Soils 

The soils of the watershed have been formed 
on glacial deposits in a cool moist climate under hardwood 
and mixed forests. They belong to the great soil group, the 
Gray-brown Forest soils, Differences are due mainly to the 
variety in parent mineral material (of glacial origin) and 
degrees of natural internal drainage. Similarity due to common 
climate and vegetation is strengthened by a fairly uniformly 
high proportion of lime in the parent materials. (The propor- 


tion of lime and the “reaction” of the soils vary from type 
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The soil types of the area are described in 
publications of the Ontario Soil Survey and soil maps of 
Perth, Waterloo, Oxford aa Wellington have been made by 


the Survey. 


The most important soil types found on the 
watershed are here described very briefly. They include 


Huron clay loam 
Perth clay loam 
Brookston clay loam 
Guelph loam 

London loam 
Dumfries loam 

Fox sandy loam 
Waterloo sandy loam 
Berrien sandy loam 
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(a) Huron clay loam is a heavy-textured soil with 
horizons well defined, The topsoil is loamy and the subsoil 
is a brown clay with a fairly open nut structure. ‘The relief 
is undulating to rolling and drainage is good both within the 
soil and on the surface. It is found on end moraine and till 
plain land forms. 

Tis is a fertile soil of high capability. 
Under poor cultivation or overgrazing it is subject to com- 
paction. On slopes it is subject to erosion. 

(b) Perth clay loam is the imperfectly drained soil 
associated with the Huron. It lies in broad stretches where 
the land is flat and is found in small patches in low-lying 
areas. It can be recognized by the gray mottling in the 
brown subsoil. 

This is also a fertile soil but limited in its 
range of crops due to inadequate drainage. Although found 
on gentler slopes than Huron it is subject to erosion and 
possibly more subject to conpaction. 

(c) Brookston clay loam is the pcorly drained associate 
of Perth and Huron, found in depressions and broad level 
stretches. It requires intensive underdrainage to carry a 
full range of crops. Much of it is used only for hay and 


erazing. 
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(d) Guelph loam is found on till plain and moraine land 
forms and is a loamy soil with good mixture of clay, silt 
and sand, with some stones and boulders. Horizons are well 
defined and the subsoil is a deep, brown nut-structured loan. 

The relief is undulating to rolling. Drainage 
is good. This is a soil of high capability which is intensivel) 
used and consequently quite susceptible to erosion. Where 
topsoil is eroded from knolls and slopes the exposed subsoil 
is often mistaken for clay loam. 

(e) London loam is the imperfectly drained associate 
of Guelph loam, found on flat land, depressions or areas with 
poorly developed surface drainage. It is recognizable by 
its gray mottled subsoil. “hen adequately drained artificially 
it is a soil of high capability which can carry the full range 
of meadow crops and legumes, small grains and corn, 

(f) Dumfries loam is a coarse, stony soil generally 
found on rough, irregular slopes. The horizons are well 
defined, the subsoil is a reddish-brown loam of varying 
depth, On steep slopes it is subject to erosion. Inherent 
fertility is much lower than that of the previously mentioned 
soils, 

(g) Fox sandy loam is a light-textured, open, sandy soil, 
When not eroded the topsoil is quite deep and underlain by a 
shallow bright brown subsoil. The parent mineral material 
is a yellowish-gray sand. This soil is more acid in reaction 
than the heavier soils. 

Because it is easy to cultivate, this soil has 
generally been intensively used in the past and suffers 
from mild erosion and serious depletion of organic material 
(humus). It is often used for specialized crops, including © 
tobacco. 

(h) Waterloo sandy loam is an open sandy soil with both 
topsoil and subsoil well developed. It is generally found on 
steeply sloping relief and has been eroded considerably. The 


good or excessive drainage and open texture promotes quick 
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oxidation of organic matter and leaching of fertilizer, so 
that the soil only retains high capability under very good 
management, 

(i) Berrien sandy loam is a light soil underlain by 
clay or clay loam at two to five feet, which restricts the 
internal drainage. To the extent to which water is held this 
soil has a little higher capability than the Fox soils which 
it otherwise resembles. 

Other soils found on the watershed, in smaller 
areas than those described above, are: 

Parkhill loam = the poorly drained associate of Guelph. 

Harriston and Listowel loam = the well drained and 

imperfectly drained soils respectively of an associa-~ 

tion similar to the Guelph - London but differing in 
having a more yellow-coloured subsoil, 

Burford, Brisbane and Gilford loam - gravelly soils, 

the well, imperfectly and poorly drained members of 

an association of soils formed on gravels and silts 


deposited by glacial meltwaters. 


Muck is deep organic soil overlying sticky subsoils 
in very poorly drained locations. 


Bottomland is soil found on valley bottoms subject to 
annual flood, 
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CHAPTER 2 


HUMAN GEOGRAPHY 


1, Land Use 

The main land use of the area is agriculture of 
& mixed dairy type. Some farms are set up for beef production 
On the grazing areas, particularly in tle north. In the 
southern part of the area some specialized cropping is carried 
out, including the growing of tobacco, Commercial logging in 
woodlots is not carried on over any large area. The improved 
land includes considerable areas of pasture and the rest is 
cultivated for grass and legume mixtures, grains, corn and some 
roots, The proportion of land in grain and corn diminishes 
towards the north where there is 4 larger area in pasture. 

Milk produced in the area goes largely to 
creameries and cheese factories which are found throughout the 
Ptee, fork, beer and poultry find ‘outlet. in Kitchener packing 
plants. Mills in the towns and villages absorb whatever grain 
Hs now processed and used on the farm, 

The following account of land use is taken from 
the 1941 Census of Canada. 

In Mornington Township about 10 per cent of the 
land is wooded, waste or natural pasture. Of the improved land 
about 65 per cent is in field crops, 25 per cent in pasture and 
the remainder is in fallow and other uses. In Blenheim at the 
lower end of the watershed about 25 per cent is wooded or waste- 
land, (This is due to the large swampy areas in the meltwater 
chennels,) Of the improved land about 20 per cent is in pasture 


and nearly 80 per cent is in field crops. 


2. Urban Centres and Industries 


——~ ~ — 


The twin cities of Kitchener and Waterloo pro- 
vide the urban centre for the region of which the watershed is 
a part. These cities have a great diversity of industries and 
also function as the commercial and financial centre for the 


area. 
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POPULATION 


ONE DOT REPRESENTS ONE HUNDRED PEOPLE 


SCALE : MILES 
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The only city actually in the watershed is FarVS, 
but as this is situated at the mouth of the river only the lower 
part of the watershed is affected by it. Galt lies just to the 
east of the watershed but it serves as the administrative centre 
for Waterloo County, in which much of the watershed lies, 

Other important centres lie within the watershed. 
These include Milverton, Millbank, New Hamburg, Baden, Ayr, 
Wellesley, Plattsville, New Dundee and Drumbo, These function 
as commercial centres for the area, process, store and ship 
agricultural and forest products, provide local services such 
as garages and repair shops and have some industries as well, 
Smaller centres such as Nithburg and Washington have local 
Significance, 

Three railway lines traverse the area from east 
to west, running roughly parallel about twelve to fifteen miles 
apart. Milverton, New Hamburg and Ayr are each on one of the 
lines. Amain provincial highway, No. 7, runs east and west 


across the middle of the watershed. 


os Propulation 


Rural population is concentrated in the southern 
townships and in the areas flanking No. 7 Highway. Farm popu- 
lation is less dense in the northern areas of the watershed. 
The rural population tends to remain at 4 fixed level but there 
is some increase, and a proportional increase in buidding, a0 


the larger centres as industries become established. 


as) History 

Settlement of the watershed by white people 
began about the year 1800. By 1820 there were a number of 
settlements established with mills at various centres, Some 
of the first land settled was bought from the Six Nation 
Indians who had been granted a tract. A group of German- speak- 
ing Mennonites from Pennsylvania formed a land company and 
brought in settlers fairly quickly. Many of their descendants 
still live in the watershed and the area occupied by them is 


increasing. 
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The Dumfries Townships were developed after 1816 
and settled largely by Scottish immigrants, Place names and 
family names give evidence of this early settlement. 

Wellesley Township began to be settled about 
1830 by sale of the Clergy Reserves, 

The northerly part of the watershed was included 
Sn the Huron tract developed by the Canada Company. The last 
area occupied was Mornington Township, surveyed in the 1840's 
and settled after 1850, This was at the time of Irish 
immigration to Ontario and many people of Irish origin settled 
in Mornington, 

By 1880 all the land was opened up and the farm 
population well established. Also by that time the villages 


and towns, as they are now found, were well established. 
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FORESTRY 


CHAPTER 1 
THE FOREST 


1. At the Time of Settlement 

Good early descriptions of the original forest 
are rare but such accounts as do exist, along with the small 
patches of bush remaining today, provide the basis for forming 
a picture of what conditions were like when the pioneers first 
began to move into this part of the country. 

The earliest description is probably that which 
appears in a report on the Huron Tract made by Dr. Wn, <r Si 
who was Warden of Woods and Forests for the Canada Company in 
1821. The Huron Tract lay mostly west of the Nith Watershed 
but did include much of the present county of Perth, embodying 
the parts of North and South Hasthope and Ellice Townships 
which lie within the watershed. The forests of Elma, Morning- 
ton and Wallace Townships were similar so that the report is 
applicable to this portion. "The summit level of the whole 
country is in the large swamp which, as will be seen by a 
glance at the maps, occupies so much of its centre. This 
swamp forms the reservoir of many of the branches of the large 
streams which water the great triangle of Upper Canada formed 
by the three lakes ... and we have every reason to believe 
that it contributes greatly to the River Nith, which isa 
principal branch of the Grand. 

"There are four distinct kinds of swampy land - 
the cedar swamp, the spruce swamp, the black ash swale and the 
mixed swamp. The tamarack grows in the very worst swamps; for 
where you see it, were you to drain the marsh, you would only 
convert it into a bed of sand. Cedar and swamp are so indis- 
solubly assorted in the brain of a Canadian that when he finds 
cedar growth on dry land he immediately pronounces it to be a 
dry swamp". 
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1. 
Report on Dominion Archives - Douglas Brymner 1898. 
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In describing the forest cover apart from the 
swamps he states that it is “mixed hardwood with sugar maple 
the principal growth, followed by beech, elm and basswood in 
various proportions. In some instances beech and elm pre- 
dominate over maple but this is rare. Near the streams the 
hemiock snd interspersed through the whole is the cherry, the 
butternut, the different species of oak and the birch. Pine 
is very rare", 

Mr. W.H. Smith, writing in ou in describing 
the Township of Blenheim says, "The soil consists of sandy 
loam and clay; timber, beech, maple, oak, hickory, elm, bass- 
wood and white ash with white pine intermixed", 

Of North and South Easthope Townships he says, 
"From the border of Wilmot to Stratford the Huron road divides 
the townships of North and South Hasthope, the land generally 
is flat and low and a large portion of the timber is eln, 
usually an indication of wet land", 

t In the historical atlases of the Counties of 
Brant and Oxford are found the following references to the 
forest, "Burford township - the eastern part was originally 
oak openings or plains, the soil being capable of high culti- 
vation and very productive. 

"In its primitive state the towering pines of 
Blenheim had fellowship in those of Norwich and Dereham; while 
the maple leaf was seen in richest luxuriance in the Oxfords, 
Zzorra and Nissouri", 

The forests of Waterloo were described as 


4 
follows: “Only one hundred and eighteen years ago this County 


1, 
Canada, Past, Present and Future, W.H. Smith, 1851. 


Be 
Tllustrated Historical Atlas of the County of Brant, 1875. 


Topographical and Historical Atlas of the County of Oxford, 
1876, 

4, 
Lxtracts from Introduction to "Waterloo County Forests and 
Primitive Economics" by E.W.B. Snider ~ Sixth Annual Report 
of the Waterloo Historical Society - Kitchener, Ontario, 1918, 
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was a dense wilderness of forest, covered with many varieties 
of hard and soft wood, such as maple, elm, oak, ash, cherry 
and the very best of white pine and some cedar and hemlock, 
besides other timber less numerous. The trees in these 
forests were as a rule of large size, from which the finest 
quality of timber and lumber could be produced. Some mammoth 
white pine trees are reported to have been cut. One at German 
Mills by actual measurement was a trifle over 170 feet high. 
Mr. George Israel of Kitchener reports two trees, each 7 feet 
in diameter by 170 or more feet high near Strassburg and Aber- 
deen, Mr. Jacob Stroh of Waterloo took measurements of a tree 
near Rosendale, two miles east of Bridgeport, which was 33 
feet in diameter by 185 feet high, and of which Mr. Stroh had 
&@ photo taken before it was cut down. Mr. John Killer, 
formerly of Waterloo and now residing in Kitchener, reports one 
tree 63 feet in diameter by about 200 feet high which was cut 
in his father's bush in the year 1868 near or where now is 
Breithaupt Park, Mr, Killer transported the butt log of this 
mree, 12 feet long, to the Bridgeport sawmill, where with con- 
siderable extra labor, they succeeded in producing the choicest 
of white pine lumber with what was called a Muley saw, being an 
improvement on the primitive sash saw, and producing more and 
more accurate lumber, No definite information could be 
obtained as to the quantity of lumber in board measurement that 
this mammoth log produced. Mr. Noah Weber of Strassburg 
reports that he cut a pine log 20 feet in length, the diameter 
of which could not be obtained, but must have been about 43 
feet; it produced 1,600 feet of the finest lumber. 

"Oak trees of great size were found in abundance 
along the streams in some of the bottom lands. Many trees 
could be found measuring from 3 to 5 feet in diameter. A 
partly decayed stump of a tree which was cut 50 or more years 
ago along the banks of the Conestogo River near St. Jacobs, 
appeared to be about 5s feet in diameter. Mr. Stroh shows a 


splendid specimen of an oak tree in one of his photos which was 
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Where maple, beech ana 


elm thrived best, appealed to the new settlers as indicating 


where the choicest soil for producing profitable crops would 


be found: 


ea bee 
o feet in diameter and 120 feet high, 
» and this kind of timber could be removed easiest and 
| 
; 


cleared at the least cost, the maple usually being the choice, 


A more recent description of the forest near 
1 


Galt was prepared by W. Herriot in 1924, "There is a rapid 


Bo age in the character of the flora between Galt and Paris as 


trees and plants that are fairly common a few miles below Galt 


isappear a few miles farther north. The chestnut and sassa- 


fras are both common below Galt but I have never seen either 
aorth of the city and throughout the chestnut country many 


dlants grow that are confined to this area and never seen 


1lorth of Galt, showing that marked climatic or geological 


changes must occur within comparatively few miles’, 


From the above descriptions and the farm wood- 
ots of the present day we may deduce that the Nith River had 


ts source in the level land of Mornington and Wellesley Town- 


hips which were largely covered by swamp forest consisting 


hiefly of white elm and silver maple trees. The remainder of 


he watershed was mainly covered with forest of the sugar 
aple-beech types with pine and hemlock Scattered throughout. 
outh of the City of Galt and extending through Paris and west- 
ard along the boundary of the watershed oak types with con- 


iderable stands of pine were present. The southern hardwood 


pecies were represented by chestnut and sassafras which 


> 


2ached the northern limit of their range here, 
! 


» Since Settlement 
The attitude of the settlers to the forest was 


irl iy antagonistic because the trees stood in the way of 


1 their efforts at improvement and the great task of removing 
I a a rr a a 


Trees of Waterloo County by W. Herriot, 12th Annual Report of 
the Yaterloo Historical Society, 1924 
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a 
them by primitive means must be accomplished before any new 
development, whether it be constructing a road, clearing a 
farm or establishing a townsite, could be undertaken. This 
inimical view of the forest, along with the idea that the 
supply of timber was inexhaustible, was so firmly established 
that it is only in recent years that it has begun to disappear. 
Even today, woodland is still classified in the Gensus of 
Canada with wasteland and marshland, giving the impression that 
it is valueless instead of being listed with field crops, 
pasture and others which would imply that it is producing a 
crop of economic value. 

Lumbering did not play the prominent part in 
the settlement of the Nith Watershed that it did on many water- 
sheds in Southern Ontario, partly because there were no great 
quantities of pine and partly because of the distance from 
markets, though the records do show that a considerable amount 
of square timber was taken out and lumbering went along with 
and aided settlement to a certain extent. 

Most of the land is of high agricultural value 
and was largely covered with hardwood trees, for which there 
was a limited market. When a new area was opened for settle- 
ment the best land was taken first and the rough and swampy 
areas were avoided. Land was usually cleared first along the 
fronts of the farms. ‘The land bordering the swamps was even- 
tually settled, the swamps were partially draineg so that the 
edses became dry enough for partial cultivation and the forest 
was pushed back so that today the centres of the swamps form 
the nuclei of the largest patches of woodland remaining in 
Southern Ontario; this is well exemplified by the Ellice Swamp 
which lies at the headwaters of Black Creek which is a tributary 
of the Nith flowing into Smith's Creek near Milverton. 

Such swamps also form the largest natural sur- 
face water-storage areas and in many cases are the sources of 
the headwater streams. These areas are almost non-productive 


at the present time but there is no reason why they should not 
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oe ae 
be growing a crop of timber which is probably the most profit- 
able crop which can be raised on them. 
The comments of earlier writers with regard to 
land clearing and lumbering are of interest in tracing the 
gradual development of the Pct 


"Too frequently is it the case, that the person clear- 
ing land to make a farm, be he an old settler or a 
hew arrival, commits indiscriminate slaughter among 
the trees, and makes a clean sweep .... destroying 
everything and leaving his dwelling unshaded and un- 
sheltered for the next generation. Much of this ab- 
surdity, as far as the new settlers are concerned, 
must be attributed to the advice and assertions of 
the told inhabitants', who are in the habit of tell- 
ing them 'Oh! it's of no use trying to save the 
trees, you can't do it, the wind will blow them all 
down’. Ask them if they have themselves tried the 
experiment and speak from experience, they will 
answer 'No'! but they have been told so. We could 
show hundreds of instances of the folly of such 
declarations in trees which must have stood singly 
and alone for at least thirty or forty years, al- 
though at least two hundred or three hundred years 
old at the time they were singled out for their large 
size and left standing as landmarks. Yet they have 
not been overturned and are still strong and healthy, 
enjoying a green old age. The inhabitants of Water- 
loo have, in general, eschewed such notions and have 
in forming their farms and villages shown a little 
affection for the charms of nature, The township, 
the appearance of its hamlets and homesteads, its 
shady brooks and sheltered nooks are therefore the 
admiration of travellers. 


"After a clearing had been made enabling the produc- 
tion of more than for personal requirements the : 
question of marketing the surplus was a serious one*. 
Nowhere nearer than Dundas was there a market of any 
consequence and even then the difficulty was to ob- 
tain cash for produce as in those days nearly all 
transactions were made in trade because cash was not 
easily procured and there was very little of it in 
the country. There were also many difficulties in 
transporting the produce to market. The so-called 
roads were merely trails cut through the woods and 

in the spring and fall were practically impassable, 
but when winter came on conditions for transportation 
became much better. Whenever swamps or low wet lands 
proved a hindrance the corduroy roads were brought 
into use. No drainage could be undertaken so logs 
were laid crosswise over the trails and covered with 
earth and this constituted the so-called corduroy 
road", 


The rate of reduction of the forests was very 
rapid as is shown by the accompanying tables and graphs; for 


kk 


:. 
Canada, Past, Present and Future - W.H. Smith, 18ol. 
“Waterloo County Forests and Primitive Economics - E.W.B. 
Snider, 6th Annual Report Waterloo Historical Society, 1916. 
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et Vine 
example, in Wellesley Township the area of woodland on occupied 
farms dropped from 59 per cent in 1850 to 19 per cent in 1890 
and 10 per cent in 1910. According to the Census of Canada 
figures the other townships show a similar drop. The chief 
value of these figures lies in showing the rate at which the 
bush was cleared rather than the actual acreages of woods 
remaining at the given dates because the definition of wood- 
land varied from person to person. For example, one farmer or 
census taker might consider a certain cutover area to be pas- 
ture while another would call it woodland, because considerable 
reovroduction or young growth still remained, and this caused 
many discrepancies in the figures. 

The actual measurement of the woodland area 


within the watershed made in 1949 shows a totai of 22,516 acres 


breo per cent. of the total area. 
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TOTAL AREA OF WATERSHED 


276,576 Acres 
(100 %) 


CLEARED LAND 


251,711 Acres 
(90.7 %) 


WOODLAND 


22,516 Acres 
(8.1%) 


WILLOW SCRUB 


1620 Acres 
(0.6 %) 


HAWTHORN 


[,516 Acres 
(0.5 %) 


WATER 


213 Acres 
(0.1%) 


LAND CLASSIFICATION - TOTAL WATERSHED 
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i CHAPTER 2 


FOREST PRODUCTS 


1, Harly Policy 


Previous to 1826 the only persons authorized to 
cut timber on the public lands were the contractors for the 
Royal Navy, or those holding licenses from them, and there was 
great infringement of the regulations and much illicit trade, 
but in this year the first steps toward making the forest re- 
sources a source of revenue to the Province and "so securing 
to the public a share of the wealth drawn from the public 
domain” led to co-operation among the officials and the termi- 
‘nation of the contractor's monopoly. The inauguration of a 
system under which anyone was at liberty to cut timber on the 
ungranted lands of the Ottawa lumber region on payment of a 
fixed scale of rates to the Crown, overcame in large part the 
annoyance of the people and authorities in the colony against 


the export of the sound Canadian timber for the British Navy. 


2 Masting 


The selection of mast timber was made by govern- 
ment agents who went through the forest blazing with a broad 
arrow - the mark of the British Government. As late as 182’, 
when Peter Robinson was appointed Surveyor-General of His | 
Majesty's woods and forests in the Province of Upper Canada, he 
was instructed "to make a survey of the districts where there 
may be any considerable growth of masting and other timber fit 
for the use of His Majesty's Navy”. 

The mast and spar export to Britain was thriving 
in the thirties and forties and it was continued intermittently 
as late as 1855. The British trade dropped off noticeably 
after 1854 and this may be attributed to the Reciprocity Treaty 
with the United States in that year, “securing the free ex- 
change of the natural products between Canada and the United 
States, including timber and lumber of all kinds, round, hewed, 


and sawed, manufactured in whole or in part", and the building 
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of railway connections with the United States border Cities, 


5. Squared Timber 


The squared timber trade commenced, no doubt, 


somewhat later than the mast trade and was carried on simul- 
taneously with it from the thirties, 

Squared timber consisted of selecting large 
trees, mosbly white pine, and squaring the best part into one 
long stick. [In the earliest days of the industry the timbers 
were Squared on all four sides to a fine "proud edge", but 
_later when the best timber had been cut they were squared with 
a rounded shoulder or "wane", and were known as "waney timber, 
Such methods, of course, were wasteful since the finest grained 
wood was sacrificed in the Operation, but this was the type of 
Material called for by the British market. 
| "Often only one tree in a thousand would yield 
@ finished ‘stick' (so was the heavy squared timber nonchalant- 
ly called in the trade) fit for export. A good stand might 
oo thirty or forty trees an acre for over the whole area 
allowances had to be made for ‘wants! -- the non-bearing patches 
E swamp, burn, etc. Today a whole township or limit (in 
Northern Ontario) may not have one good square stick of the 
quality of the square timber of another yen 

The timbers were transported by the rive: oy 
teams or by railway to the lake and were built into huge rafts, 
On which the lumberjacks built shanties and lived during the 


trip down to the timber coves at Quebec. 


4. Saw Material 
From 1800 on the cutting of timber had been one 
of the most important domestic businesses in most parts of 


Southern Ontario, and a very considerable business was carried 


on. 
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One Hundred Years A'tFellin', 1842 - 1942, Gillies Bros., 
Limited, 
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In order to convert logs into boards the first 
method used was pit-sawing. This was sometimes done on the 
bank of the river, as such procedure saved the necessity of 
digging a pit. 

The more usual methods of pit-sawing appear to 
have been the digging of a pit or building of a platform with 
a simple but firm and strongly constructed framework. In 
either case the framework was made the right height for one man 
to stand underneath, while the other man stood above on the 
platform or astride the log. This hard method of sawing timber 
was labourious, and 25 boards were a heavy day's work for two 
men; the boards being nearly always one inch thick, with planks 
two inches, and the occasional flooring of one and a half 
inches in thickness. 

The first power saws were a direct development 
of the manually operated pit saw. These were called frame, 
upright or muley saws and consisted of a saw set vertically 
in a wooden frame and moved up and down by means of a crank 
connected to the shaft of the water wheel. 

"Wherever a settlement is formed in America a sawmill 
is very soon after, if not at the same time, erected. 
The number of sawmills in the British colonies are 
inconceivable to those who are not familiarized to 

the rising settlements of new countries. 

"A sawmill is in fact a most important establishment. 
fe mop oniy forms a nucleus or centre to a settlement, 
but a first-rate sawmill, with two frames, will give 
employment to four first-rate, four second-rate and 
two third-rate sawyers, besides a measurer, a black- 
smith and from thirty to forty men to prepare the 
timber required and for other requisite work connected 
with the establishment; twenty oxen and two horses are 
also necessary for hauling the timber required to 
streams and to other places. The boards, deals and 
scantlings sawed at these mills, excepting such as are 
required for the use of the neighbouring settlers, are 
rafted down the river for shipping. As fresh waters 
change the colour of the deals from their fresh white- 
ness to a dark gray and, in the eyes of prejudice, 
depreciate their value, it becomes an object but one 


that can only be attended to occasionally to carry 
them down in bateaux, scows or on timber rafts~". 


A study of the Census of Canada returns of 
TTR Pe a 


1. 
British America, Vol. II - John McGregor, 18535. 


ay ‘dene aoe yaa 
: Pah vit ‘ yt 
paar ort abs ae, Blade eae aha ber 


eee pra athe’ Boode ar odo odd ltt | 


mente) eu i 


Sadie yt: er bodtont ib Hesaat (ete ieee eat ab 


La 
owt tT. ‘Anow a a tagalh ae ‘A s aHeH ‘enanod. 8 ae 


Barta: atts done iy apa aad ‘ena Le “¢ Sager gated bie 


a) Be 


Thad 9) bre! eae yee sctbne ty fe ts Rotans se ele 


Peo biarurs ved Neat teal mitt " pw 8 aun, tani te cad Se 
“pices bw lL aS otow ape Cia yen he beseneg? a vite 


; } , ( ; i ; . ae ah Be ‘es hn al he f 
eat a Wiad lay Pei Wee 7 i 2 Dea Wah ise, a; Py ti ante 
un I 


WEY 2. kG Rae YE TO i) Bae at bere. ip a 2 


Tipp ee ee, a he HP dy ey be 
% Pye oh ye yay Bie. LG * aula 


Phe 


; PUR 1 uel giteid sow s r 
*: Oy G Th 4 ee af : Tit ia Pea a) &) yy Tae 
ie a olen ato Pena: | hee vont '¢ 
mh SN? 1 ea om ALE a ot awy 
| websted wea ke oem yee ae 


ATCO Gas, OR) Ga!) SO nae By Calne b ¥ tian 
‘ i % +4 ‘ i ’ i ey a. ¢ t oy Fe 3 ni sy mp | ft: Af 1 ee ; : # FM it ey: ae he 
DAA ote Daoser. THe?  ) oketead ob ay need + a + TRS 
gre 2) Neth een @ Sele), Bat Vee. Se tebe 
WM HTN Od MM Yet) OF NEE eons p of Gy 
PET Hee [fr pTIviveey netég So) prs . 
vw? 2 SUN Me Gos ti ae Ma erg i Om MA Oe Pa as 5 5 
é Lf u *> Bi Ae } et 7 = “he io " 1 ©) a 3} 
MA GA. New auliqes 3 SL LEG weeny ta) Dew 
: his a TS) 4 A Gs MEST ) of. 10 Say ena 
79d a kd * t hha t E LAR. Sf 
ong bit 45/3 Cog Mon 7. 8 feel Ae . TOL 
t 2 a i i Ms Cec | 
mo ges FOS TO my wen i Ji, , Oiliav She 
8 OF he ~., Vi f r mes eT (5 ra th j ' ar e " 
, ’ , \ 
4 f ’ Ls j rt 4 : ‘ t j 4 {3 <] ey q 
Bk. hy 3" 3B i ‘ I Pas ay ‘és Y re ‘ ee w “+ 
— aa _ > -_—, _- -— +o. -_ SE Ot er a a ate oe — a _— ey A ip 
sOVGL ,SOne%IOM gict:-— £P , tev 


FOREST PRODUCTS OF FARMS 
CENSUS OF CANADA FIGURES 


BRANT COUNTY 
=a SPECIES UNIT 1870 1880 1910 1920 1930 1940 
1 CORDS 
CORDS : 0 
CORDS 
NUMBER 
THOUSANDS 
UMBER 
NUMBER aieae 
NUMBER eivee 
NUMBER af 
FT. ~ 
FT. 
WHITE PINE 
RED PINE 
TAMAKACK 
OTHERS 
187,102 
PINE 103,387 
OTHERS : : 
niet 49,597 
HEMLOCK 
HICKORY 
BUTTERNUT 
OTHERS 
2,508 1, 914M 
CORDS 56,924 68,139 29, ae 35, 757 2k, 900 1s cae 


FOREST PRODUCTS OF FARMS 
CENSUS OF CANADA FIGURES 
WATERLOO COUNTY 


SPECIES 1870 1880 1910 1920 1930 1940 


CORDS t 10 fo) 12 0) 
CORDS Bos) PABST 7 
CORDS 0 1,447 
NUMBER 93 fe) a) 
THOUSANDS 825 327 (2) 
NUMBER 6,540 5,670 
NUMBER PL 34 15,264 12’ yy it 
NUMBER 399 "181 902 
NUMBER 112 a) ) 
CU. FT. 2,407 (1) 33 ,006(1) 
CUS ents 13,539 38,463 
CUsRune 1/022 35,103 
WHITE PINE Bile Ii UD 213 45,394 
RED PINE CU. FT. 1,509 3,367 
TAMARACK Glemiate 3,266 7,860 
OTHERS CUrp En 1227185 143,932 
, ’ 
ne ‘| aS 
PINE NUMBER 30,920 94,948 (18 362 
OTHERS NUMBER 8) 842 1127926 Ge 
PINE CULeETs 47M 
HEMLOCK Cus nre 86M 
SPRUCE CUeEnES 2M 
OAK (jn us 84M 
ELM CUeeRT 1,453M 
WALNUT CUS MET. ) 0) 
HICKORY CULE TL: ) 200 
BUTTERNUT CUmE 0 1,200 
CUeen ie 1,416M 
$—_—+—- 
CORDS 82,051 92,648 27,340 25, 190 24,095 20, 1240.5 
VALUE $ 136 IE 585 100 25,485 (3) 


In all blank spaces the item is not listed in that census. 

Includes Maple. 

Included in "Others - Value $" below. 

Includes fence posts, rails, railway ties, logs for lumber, 
pit props, etc. 

= M bd. ft. 


no 
Zm Wwnrr 
~—~—~— 


FOREST PRODUCTS OF FARMS 
CENSUS OF CANADA FIGURES 
OXFORD COUNTY 


CORDS 
CORDS 
CORDS 
NUMBER 
THOUS ANDS 


0) 

WHITE PINE 
RED PINE 
TAMARACK 
OTHERS 


PINE 105,020 ( 

OTHERS 164/538 (PC a0 

PINE 

HEMLOCK 
, 

HICKORY : 

BUTTERNUT ; 

Sane : 

rome | 6,472 / rig ae 
— sen 142, Aaa 165,199 61,311 73,186 | 49,203 38,973 

| VALUE $ 124, 100 731 147315 


FOREST PRODUCTS OF FARMS 


CENSUS OF CANADA FIGURES 
PERTH COUNTY 


SPECIES UNIT 1870 


CORDS 
CORDS 
CORDS 
NUMBER 
THOUSANDS 
NUMBER 


WHITE PINE 
RED PINE 
TAMARACK 
OTHERS 


PINE 
OTHERS 
PINE 
HEMLOCK 
SPRUCE 
OAK 

ELM 
WALNUT 
HICKORY 
BUTTERNUT 
OTHERS 


154,017 
198? 427 


756 
CORDS 115,030 134,429 


27 127 
10;590(3) 


In all blank spaces the item is not listed in that census. 


x 

(1) Includes Maple. 

2 Included in "Others - Value $" below. 

(3 Includes fence posts, rails, railway ties, logs for lumber, 
pit props, etc. 

M = M bd. ft. 


ee ee a 
forest products of farms for the counties of the watershed 
given in the table reveals the various trends and changes in 
the lumber industry fairly clearly. 

From 1870 to 1890 much of the timber was squared 
and measured in cubic feet. In 1870 other products listed were 
firewood, staves, lathwood, tanbark, and masts and spars. In 
1880 the peak production of nearly all items wags reached and 
squared elm alone in Ferth County ran to almost 174,000 cubic 
feet in 1880. In 1890 fence posts and telephone poles were 
added to the list of products as were railway ties. In the 
census years of 1900 and 1910 squared timber was still recorded 
in cubic feet and logs were measured in board feet; staves, 
lathwood, masts and spars and tanbark disappeared from produc- 
tion. 

In 1920 no squared timber is shown, logs are 
only counted, not measured and not even separated by species. 
The returns of the latest census covering the year 1940 name 
only one forest product and the rest are all listed together 
as others valued at so many dollars. The one product which has 
persisted throughout the records is firewood which in Oxford 
County has dropped from a peak of 165,199 cords in 1880 to 
Boyo/o cords in 1940. 

One or two interesting observations with regard 
to individual species may also be made. Tamarack was listed 
Seeulariy until 1890 after which it no longer appears due to 
the depredations of the larch saw-fly which almost wiped it out 
at this time. The returns show that some black walnut and 
hickory were cut in all counties cach year until 1880. White 
pine was, of course, the species most sought after though not 
much existed in the counties of the watershed, and next to it 
red pine, of which a little was present in all counties. In 

4. 
1870 and 1880, elm and oak were the main species which were 


¢ Teed: 
Squared, but as these species became scarce more ash, birch 


and maple were made into square timber. 
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5. Shingle Making 

In the history of roofing used on the Nith 
Watershed it is found that the first covering for human habi- 
tation on the river was the Indian elm-bark lashed roof. The 
first type of roof used by the early settlers was made of 
"scoops" which were flattened logs, usually cedar, six inches 
thick with one face scooped out to a depth of 1 to 1% inches. 
These ran from the peak of the roof to the eaves, being placed 
alternately so that one scoop had the scoop side up and the 
next one the scoop side down, the edges overlapping the two 
scoops below. 

The second type of covering was a rude type of 
shingle called a "shake", These were made with an axe or frow 
and were cut from pine or cedar three or more feet in length. 
Although not shaped they were a great improvement over the 
early types of covering, 

Very early in the history of settlement, however 
hand-made shingles were introduced. ‘The shingle maker woulc 
saw the logs into short lengths or bolts and split them with a 
frow to the right thickness. ‘The shingle was then fastened by 
one end in a device called a shingle horse and by means of 4 
heavy drawknife the shingle was tapered to an edge. This 
method was rapid and it has been said that a good shingle maker 
would turn out from 80 to 100 of these hand-made shingles an 
hour, 7 

Up to the seventies and even later the shingle 
maker continued to use drawknife and frow, but gradually in the 
seventies the generation of craftsmen died out and the shingle 
mill, where shingles were sawn, became the general source of 


supply. 
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From the earliest days of settlement on the Nith 


5 


to 1850 wood was the sole source of fuel supply. Ali species 


: 52 4 i 2 a lloan 
were used for this purpose including beech and maplis - althougns 
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FUELWOOD PRODUCTION 


CENSUS OF CANADA FIGURES 


AEs "ee 
these were furniture woods as well. With the inception of the 
railway and steam-driven factories the forests of the area 


Ce 


were ruthlessly cut to feed industry. 

In the very early days of the steamship, 1832, 
the Honourable Adam Fergusson writes: ‘Wood is furnished upon 
the St. Lawrence for one dollar, or five shillings per cord, 
while upon the Hudson it now costs three times as much. A man 
may prepare two cords a day but it is severe work, and the 
price, which is one dollar per cord, will do little more than 
compensate maintenance and labour - and an ordinary steamboat 
consumes fifty or sixty cords or about 7,000 cubic feet each 
trip (from Montreal to Quebec), The prick ofseordwoodsain 1625 
was quoted at $2.00 a cord, 

With the completion of the Grand Trunk between 
Toronto and Stratford locomotive requirements took large 
quantities of the best body hardwood, chiefly beech and maple. 
After the railways came there was a market open for cordwood 
which was used as fuel for railway locomotives. ‘Coal at trat 
time was not to be had and the result was that hardwood was 
gradually becoming of some value. For number one cordwood the 
settlers usually realized from $2.50 to $3.00 per cord, deli- 
vered at the various stations along the ey line. Railwav 
facil li ties also stimulated the lumber industry ". 

7. Road Materials and Fencing 

In the early days the making of corduroy roads 
furnished another important wood use. The Indian trails had 
followed the ridges and natural conformation of the country, 
but when the *T-square’ roads had been laid out in government 
offices they followed the arbitrary lot and concession lines 
regardless of natural contours. Many of these roads were built 
through swamps and in these places corduroy construction was 


+ 
4 


used. Many corduroy bridges and culverts were also placed ovel 
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Santericc County Forests and Primitive BCOUOMLOS 5 NeW amy. Silas 
6th Annual Revort of the Waterloo Historical Society, 1918. 
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the river and its tributary streams. 

The building of plank roads - a form of highway 
in which the planks were laid crosswise and side by side - was 
done in several parts of the Province, but there is no evidence 
that any roads in the Nith Watershed were planked, though the 
road to the south through Bishopsgate and Burford was planked. 
The reasons for the lack of planked roads were probably the 
comparative scarcity of pine and the fair supplies of gravel 
in the Nith drainage area, 

Much wood was also used for fencing and for this 
cedar from the swamps was most common. The troublesome pine 
stump also was used for this purpose in many parts of the 
Province, although in very early times it seems that it was 
ett in the fields. Around 1900 the wire fence came into use 
generally and thereafter a fence post industry was developed. 
These were cut as a rule to a standard length of eight feet, 


while the diameter varied greatly. 


8. Woodworking and Planing Mills 

During the early years of settlement in the 
rural districts and ccmmunities house trim for exterior and 
interior was made by the same man who constructed the frame of 
the house. The custom up to the fifties at least was for the 
carpenter to board with the family the winter before the new 
frame house was to be built and work all his timber into shape 
by hand, both “hee the exterior and interior use, 

The early carpenter also made door and window 
frames and all interior trim of the house by hand and, for all 
these products, pine was the usual type of timber chosen, It 
would seem that doorstens were one of the very few things for 
which oak was used in house building, at least up to the six- 
ties. For example, an old-timer is reported to have said when 
asked if they used much oak in the early days, "No, we didn't 
need to. We had plenty of pine". 


Generally, as time passed, the building trades 
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or 1h kn 
became more differentiated and more craftsmen settled on the 
watershed. 

After the appearance of the planing mill in the 
fifties the end of the hand-made door and window frames was 
foreshadowed and much of the general carpenter's work was taken 
over by mill or factory. For example, in the 1860's the plan- 


ing mill business was well under way. 


9. Wooden Implements and Vehicles 
(a) Early Tools 


From the very early days hickory was preferred 
for the making of axe-helves or handles, while for beams or ox- 
yokes beech was used extensively, and for the loop ironwood 
would probably have been selected. Spike handles were made of 
rock elm, white ash, hickory or ironwood; the beetle-head (a 
mallet used for pounding hemp and flax) was also made of ash, 
élm, hickory or ironwood. The hardwoods growing on the water- 
shed were used almost entirely for making handles of implements, 
whereas pine was preferred for all building operations. 

As settlement developed and more craftsmen 
arrived in the area the general types of agricultural implements 
improved and metal replaced wood in large part. 

(b) Vehicles 

From early times the making of vehicles pro- 
gressed as carts, wagons, sleighs and hay and wood racks were 
built by the farmers. In the building of carts and wagons, 
whiffletrees, wagon-tongues and binding poles were made of rock 
elm, white ash, hickory and ironwood, as were also sleigh- 
runners and hay and wood racks. Usually the wheels or runners 
of these conveyances were bound with iron, although the use of 
metal was limited in early days since the supply had to be 


imported by water. 


10. Indirect Products and By-Products 


The three indirect products of greatest import- 


ance were potash, maple sugar and tanbark., Maple sugar fur - 
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Ps ihe fy se 
nished the staple sugar for the Ploneers, cane suger not, at 
that time, having been procurable; lye or potash was used 
domestically in making soft soap - almost the universal soap; 
tanbark was utilized in dressing leather by the shoemakers,. 
(a) Potash 

The ashery pleyed an important role in the dranie 
of pioneering life and, besides communal asterles. the andi- 
vidual ash house and the ash barrel on a platforia for leaching 
was a characteristic of each farm in the days before the soap 
manufactory came into being. “Only from the sale of potash 
(exported to Great Britain and the United States for the dyeing 
of textiles) was there money for all other requisites. The 
potash was labouriously produced, men, women and children 
sharing in the heavy work. No less than 60 large maple trees 
were required for a barrel of 650 to 700 pounds of potash. The 
ashes of the burnt wood were leached in wedge-shaped wooden 
troughs and this liquid was then boiled down and cooled in huge 
vessels or coolers where the lye solidified. Two coolers 
would fill a barrel. If the settler marketed this on his own, 
‘toting it out! to the nearest buyer for ready cash, he might 
get only $8.50 to $9 but if he could wait and accept a down 
payment from the traders and shippers who teamed and hauled at 
@ season of their own convenience, he might get $10 or $12 with 
@ possible second payment after marketing it at Montreal where 
Severrel might bring $30 less, of course, commission, risk and 
portage costs. The need for this pitifully hard-won money led 
to clearing of more land than could be cropped and not in- 
frequently to concealing for years the fact that the holding 
itself might not be profitable or capable of sustaining the 


a 
settlers from the growth of its poor soil "™. 


(b) Maple Sugar 


The table shows the Census of Canada figures for 
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One Hundred Years AtFellin', 1842-1942 - Gillies Bros. L 
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maple products in the counties of the watershed. It is 
interesting to note that wp to 1910 production is all recorded 
as pounds of sugar, from 1910 on both pounds of sugar and 
gallons of syrup were shown, indicating the change from a 
pioneer necessity to the modern luxury. For purposes of com- 
parison the sugar figures have been converted to their syrup 
equivalents and from these shown in the second half of the 
table it will be seen that production in Oxford County dropped 
steadily from the peak of over 800,000 gallons in 1860 to 
10,000 in 1940. 
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CHAPTER 3 
PRESENT WCODLAND CONDITIONS 


Physiographically the Nith Watershed may be 
considered in three parts: the till plain, the morainic areas 
and the meltwater channels running through the moraines. ach 
of these has had its effect on the forest cover, The till 
plain covers the northern third of the watershed, including 
portions of Wallace, Maryborough, Eliza, Mornineton, Ellice and 
the west half of Weliesley Townships. The Milverton moraine 
forms a long narrow strip running north and south through 
Milverton in Mornington Township and the remainder of the 
watershed including the eastern half of Wellesley Township is 
also moraine country. ‘The extreme southsrn and south-eastern 
fringe of the watershed, south of Highway No. 2 and along 
Highway No. 24 between Paris and Gay lies within the area 
Known as the Deciduous Forest Region . The whole of the 
remainder of the watershed lies in the Huron-Ontario Section 
of the Great Lakes-St. Lawrence Forest Region. The Deciduous 


Forest reaches its northern limit here and is composed largely 


of broad-leaved trees, including shagbark, bitternut and pignut 


yhickory, sassafras, walnut and red cedar. White pine occurs on 


the drier sites and hemlock is present on the lighter soils. 
The Huron-Ontario Section which comprises the remainder of the 
watershed is characterized by a forest in which sugar maple and 


beech are the dominant species. With them are basswood, white 


€lin, white ash, some yellow birch and red maple and red, white 


and bur oak. Small grouvs of hemlock and white pine occur 
within the association, as well as a scattered distribution of 
large-toothed aspen, bitternut hickory, butternut, ironwood and 
black cherry; blue atten slippery and rock elm and black ash 
are found locally on specialized sites such as bottom lands and 
Swamps. White pine occurs mostly on the lignter soils of the 
hg ic AU a a ls ree an een ce ore 


7 
-Le 


Forest Classification for Canada - W.E.D. Halliday, 19357. 
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moraine, as does trembling aspen and large-toothed poplar where 


the pine stands have been cut and burned over in the past. 


1. Survev Methods 

Hach member of the forestry party was provided 
with aerial photographs which were on a scale of 1,000 fest to 
the inch and each photograph covered an area of approximately 
1,000 acres, usually a block lying between two adjacent con- 
cession roads and two adjacent side roads, and mapding was 
done in the field directly on the photographs. 

Every area of woodland, brushland, marsh, swamp 
and rough land was visited and notes made describing it. In 
the case of woodlots and plantations, detailed notes were made 
of their condition. Overgrazed woodlots and woodlots with very 
scattered trees which could be restored were classified as 
woodland, In short, where doubt existed as to whether an area 
should be classified as woodland or not, woodland was given the 
Peneilit of the doubt. 


All woodlots were grouped according to the 


following classification: 


Diameter Breast High Hardwood | Mixed Wood Coniferous 


Virgin 
Over 18 Inches 
10 Inches to 18 Inche H-3 
4 Inches to 10 Inches | H-4 


Under 4 Inches 


Tn this classification the term “hardwood is 


used to denote all broad-leaved trees irrespective of whether 
the wood is physically hard or not. A hardwood type is one in 
which 80 per cent or more of the stand is composed of hardwood 
trees, a coniferous type is one in which 80 per cent of the 


stand is composed of coniferous trees and a mixed stand embraces 


all others, 
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FOREST COVER TYPES 
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Stands were also grouped according to forest 
cover types. See table, the description of forest types and 
map folded at the end of this report. 

Where plantations were encountered records were 


made of planting, care, damage and survival. 


ae H#Orest Cover Types 

In making the survey of the woodlots no attempt 
has been made to classify them according to forest types. 
Forest cover types a have been used and a forest cover tyne 
is defined as being “a forest type now occupying the ground - 
no implication being conveyed as to whether it is temporary or 
permanent", 

A forest cover type may be either temporary or 
permanent; for example, the present stand may be aspen which 
has seeded in the area following fire. Aspen seed is light 
like dandelion seed and is carried easily by the wind, thus it 
quickly covers large areas. Also it is not exacting in its 
soil requirements and may be the only species which will grow 
mpder the soil conditions existing at the time. The fact of 
its growing and dropping its leaves on the ground gradually 
improves the condition of the soil so that more exacting specie 
can grow. In addition its light shade frequently provides the 
correct light conditions for better species to get a start. As 
it is a short-lived tree it will die early and the other specie 
will dominate the area. This succession may be carried through 
two or more stages until the species best suited to the area or 
best able to maintain itself on the area takes over. This is 
called the forest type or climax type as distinguished from the 
forest cover type which is the type occupying the ground at the 
present time. The most common forest type on the Nith Water- 


shed is sugar maple-beech. 


as " ; 
Forest Cover Types of the Eastern United States - Report of 
the Committee on Forest Types, Society of American Foresters, 
1940, 
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ays ee 
No classification of forest cover types has 
sen made in Canada for Southern Ontario so the system used is 
a slightly modified form of that drawn up by the Society of 
American Foresters which covers the whole of the Eastern United 


States, consequently there are many types in their classifica- 


tion which do not enter Canada and this accounts for the gaps 


in the numerical listing of types occurring in the Nith Water- 


‘shed. The forest cover types of the Nith Watershed may be 
listed as follows: 
Number Name 
“& Aspen 
4A Poplar -oak 
6 Paper birch 
9 White pine 
10 White pine-hemlock 
a Hemlock 
12 Sugar maple-beech-yellow birch 
13 Sugar maple-basswood 
| 14 Sugar maple 
| 14A Black cherry 
| ES Yellow birch 
22 Balsam fir 
24 White cedar 
29 Tamarack 
26 Black ash-white elm-red maple 
45 Bur oak 
4.7 Black locust 
49 White oak-black oak-red oak 
| 50 White oak 
| ol Red oak-basswood-white ash 
02 Red oak 
o7 Beech-sugar maple 
o8 Beech 
o9 Ash-hickory 
| 60 Silver maple-white elm 
| 60A White elm 
| 88 Willow 
Type 4 Aspen 


Aspen is a pioneer type coming in after fire or 


oergrazing, Though it avoids the wettest swamps it does grow 
oe soils that are wet throughout a good part of the year, as 
Well as on dry soils. Its associates may be white elm, paper 
birch, red cherry and balsam poplar with occasionally large- 
toothed aspen and green ash. It forms almost 6 per cent of the 


woodland of the watershed, 


Type 4A Poplar -Oak 


This is a residual type on the light soils of 
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nan AY 
the moraines following logging and fire. The oak usually con- 
Sists of trees of white, red and sometimes bur oak which have 
survived due to their resistance to fire and poplar, either 
trembling or large-toothed, which has ceeded in later. The 
site is usually a white pine site and scattered trees of this 
species frequently occur with patches of good white pine re- 
production appearing through the area. [It includes only eight 
acres of the woodland, 
type 6 Paper Birch 
This is a pioneer type of clear cut and pas- 
tured areas succeeded by other northern hardwood types or white 
pine. Its associates include small proportions of aspen, white 
pine, hemlock, red maple, red oak and basswood. Frequently an 
understory of conifers or tolerant hardwoods CS Vedio pe Witt 
occurs on sandy soils but is rare on the Nith Watershed, only 
five acres having been mapped. 
Type 9 White Pine 
White pine typically occurs on fresh, sandy loam 
upland but also on clay, in swampy areas and on loamy sand. On 
Sandy soils on the moraines it tends to be permanent but on 
heavier soils it is usually succeeded by sugar maple - beech, 
red oak - basswood - white ash, white pine - red oak - white 
ash, white pine - hemlock, sugar maple - basswood .or white oak, 
Its associates on light soils are aspen, red 
maple, pin cherry and white oak, on heavier soils yellow birch, 
black cherry, white ash, red oak, sugar maple, basswood and 
hemlock. It was never very abundant on the watershed and now 
occupies only one-half of one per cent of the wooded area. 
Most of this is in North Dumfries Township. 
Type 1O White Pine - Hemlock 
Associated with this type are many species but 
none is particularly Peeper aed hen The principal ones are 
beech, sugar maple, basswood, red maple, yellow birch, black 
cherry, white ash, paper birch and red oak. It occurs on a 


range of sites from sand plains to heavy upland soils, but 


eliGd, WL hy BA Jae: i 


) bs a ii, \ #: 
pre Waals, Shee 


hh: RA Wed eerie tee SYR,” 
Bhd cy CREO Oat 5 
erage Re - a 

Je rel er, # 


\ : 
a 
i ; i oy 
ra. gd ; na ee re AS Vi yi se Ys § im ‘a * 
eee i ws : a, * pry, Pe he at i, Ah ti - 
w<S =A 4 i 
oft 
e i, pe 
. - ‘ t 
ae ben? foi eas “A 
Cr. % oa 
; si ' i 
a Be. ay &. 4 - . 
Peet a 4 
\ 
é ‘ 
c . 
' 
Y 
to y i 
- i 
' 5 
1am + 
or 
<f me 
be 
7: ‘ ~ i 4 ope vet ‘ espe barge 
th \ fw 2? "yt Gi yee bate 
Vy \ 
# . Pas z e] 
UF bet Sl Nt oot _ 
if 
2 i , 
, - ’ 
+ 
Fig 
ff 
. - 
' 
wip Ore ' \ LA ' 
4 . ’ [Ae \ t 
ta z pi, Be 2 
at ‘ * ! 
tae : , iy lob he t. = ah 
¥ ? 4 i et a 
' . 5 o “0 
1 ot 
he ' (red A r : R if 
= pel yee si b44 ; : ob ed 
© Si Le a % an , ei Gea dey + 2) Peay 
i 
tite 4 | 4 if ad an 
f A =f ik 
mx ‘ e ie ‘ 7a per me he 
ey | 
i : ae 
res. a : 
> u 5 “e* d i Y tA 
ey ies) . : 
© 4 x Bes * : 
t it { t Pas ’ ' ‘4 err 
. F va ay a y 7 / 4 . 
% e La 
“f ‘ Tee e : hig tad : 
‘ 
¢ t by 
Z : z f r 4 ‘ « 
rd , ; a a | a Lz 
‘ 7 + H ns * ai ea ¢ wr 
i 
' : : : “ t : 
= q . et Ae 
‘ = 
a 
PS : aie od My OE i se ee ‘ 
& * Jet 4a 
. 
b Sah Si) - : 
eh he aed a ea OE) ome ok a 
pal 2 i ; ’ eet rrir es ny 
‘ ‘ w ¥ 
"s 
‘ 
‘ a : 4 | H v4 : ¥ 4 ‘- t) 
¥ oad Mhxy H 
J 
Fhe a | 4 4 4 mit wot 
‘e i ’ o) Be ~ we Mas ut 
a 1 
' ay cP i 3 ' 
* ees 
5 a. x i : H , i 2* 
2 ea | 
Te 
wa? é . e.3* ’ ~°9 Le . 


ead gees 
favours cool locations such as the Slopes of ravines. It 


constitutes only 11 acres of the woodland. 


Type li Hemlock 
This type occurs mostly in widely scattered 
bodies in cool locations, moist ravines an@ north slopes, 
frequently in the sugar maple-beech type. Its associates are 
beech, sugar maple, yellow birch, basswood, red maple, black 
cherry, white ash, white pine, paper birch and red oak. It 
makes up a little over one per cent of the remaining woodland 
of the Nith Valley but was never abundant because of its pre- 
ference for cool ravines of which not nanny eXist.« Lb occurs 
mostly in Wilmot and Wellesley Townships. 
Type 15 Sugar Maple - Basswood 
This is a fairly important type occurring on 
loamy, upland soils. Its associates are white elm, green ash, 
yellow birch, white pine and red oak with ironwood and blue 
beech as subordinates. It forms two and one-half per cent of 
the woodland of the watershed and the percentages is probably 
being continually reduced as basswood is a more sought-after 
species than sugar maple. 
type 14 Sugar Maple 
This type undoubtedly originally covered a 
considerable part of the watershed but since it occupied 
fertile, well drained soil with good moisture much of it has 
been cleared for agriculture. A small proportion of other 
species such as yellow birch, white ash, red and white oak may 
be present. Today it covers over 12 per cent of the wooded 
area. ts area may have been increased in recent years by the 
removal of beech from Type 57. 
Type 14A Black Cherry 
This type is not common but second growth stands 
occur usually on fertile, moist, well drained soils, frequentl} 
those formerly occupied by hemlock. Its associates may be 
sugar maple, red oak, red maple, white ash, basswood, butter- 


nut, white elm and hemlock. Only 47 acres were found on the 


- Sie Wa SD hevnk 
Oe Selenide! 
a) Re shee Na eee et 


i 
* ben 


7 - ; : ors 
a Px os . ha 4 , : i 
, “34 


, “ay yasmaye? 20: nab 8 


+ vie At 


a anes fy em» 


ted 


bates I HIS FY AASB SS ve oN 


— Leh tps ahs 
qe orth wo 


ao por She wets Moga — 


Sr a tien Ct tL eeer eae 3G tN At 


| MEAN: 
- : . 2 ye? “ty Hy’ gry dys a aed 
oe hae ‘ I Pee e oe ee hg ls patse GF: Th axes 
Cas Beet see iy om a - * 
- & 
; ii 
k 
* Se a tPA aube ae On fle - hay 4 yt 7 
PaO as Pee ee ee ee me 9 Cty ! 0! wenty. 
' f me ee j 5 Hae 
ye ee bath is * ey Sep Ni aeee * i Dy 
eh is 4 3 ‘ BY u L * “es Ana ‘he A mee eA in, ay 
MY at} mya’ i Pe ae lade — wy 
bs bap weapon Sed aa adabi Oa 
4 iby, 
; 4 ¥ 
_ ; a) = es Pa df 
pel ee ‘ APA SE bal vy DR» 2 Mae 
; ree oh eee) eae 
do * - “ z ‘ Ai Des ' te Nie 4, kal ot A gdie 
7 ‘ et i Pgs wy at BF Pty Pe 
‘ , t Af baci + tad iD ha poey telat 
; Hegel H 
« ‘TY 3 , 4 Ah 4 4% rt ‘ \ ip 4 
# s ' ei) Shy We fy re Bah ty a 
et oe / : A Wa ‘ re ae Pas dy 
: : ‘" f 2 4 Ee j ae ae 4 -' 
i ‘e : = j F) : ; a) f tt f y 1) > bi hy Si 
» OS 
rT 
batwa 
hope 
7 ) £ ; ‘ 
Ss 7 l ¥ is : 25 TA chp eG | a 
: f 4 i} yc es ay 
> ’ : 2s Boating 
; ) by wy faa whe r 
s : ; Key? le RPA ad go ie @ ep 
: SF ‘ ii 
a ert 4a a epee ss if sarees ‘ ates SF pegs 2 
ie nhy : e , eas ae > a 4 Aone dee i we what Ve pele 49 


nae ee i le Fi : #47 44 Ten Re Avge) se A ie 2 -S . 
ee epreece\ae eH te Ah REAR. oe BEER STR SRN Vm oa Ted 4 


*. es fe eae : 7 PR. x A¢ be) ees > oe z aie ‘abs 
Pe wy Bi eka ¢ “ Lo EN < aoe aed a iP FE g mR Peres ee LABOR 


the a ej <* Bs ‘ a 4 c 4 o 4 + + rr {3 : PY 4 p . es r 2) f i 7 4 ‘5 4 £5 8 . ws . ate. B oma 


eur) pe hae ty 
te ey > ie 
ile Gs abo 


- 
. gal i tpreti ry on ort. te 7 ‘ r i. de 
4 Ue pao 1 ethe? i Mes ‘ 2 Aa! ry uyat ae ey ie } metry + oy Eig 
Pregee , ; merry } 

+ . 

- 

a Pane : * : i : : 

# is pan | ‘ © (ot vhh ho A | A E! aus aes he ;: re i Copey : % 2 o ee Gj 

: ; % + iy 


7 a “'ré certs : "3 aa 6 ERE i) ~ ‘} Ki “ad 
' sy A § ae f ae 4 a J Phhg rs P| Y C iL i eel bee ae 
, 


| 

‘re 49 White Oak, 
3ck Oak, Red Oak: 
1s type belongs to 
| Deciduous Forest 
yjion and occurs on 
int soils in Blenheim 
14 North and South 
Ymfries Townships, & 
yore it reaches the 
jthern limit of its 
(ge. 


xe 4 Aspen: Aspen 
51 pioneer type, com- 
r in after fire and 
‘rgrazing. It forms 
jyost 6 per cent of 
| woodland. 


See 


i 
! 
‘ 


% 
3 
- 
s 
am, 
= 
RC 


¢ 
~ 


Type 24 White Cedar: 
Cedar has _ survived 
fairly well in the de- 
pressions of the mor- 
gine. In most cases 
the stands have been 
overcut. They should 
be carefully managed 
because of their value 
as a source of posts 
and poles. 
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Nith Watershed, mostly in North Dumfries Township. 
Type 15 Yellow Birch 
This type is really an intrusion from further 
north and occurs only in the cool swamps of the glacial melt- 
water channels; its associates are balsam, white cedar, hemlock 
Paar eu apie. It is 6f minor importance and comprises only 
ao acres. 
Type 22 Balsam Fir 
Like Type 15 balsam fir is an intrusion from 
the forests further north and reaches its southern Limit in 
Maryborough, Mornington and Wellesley Townships where 70 acres 
were mapped though the species is found in the glacial drain- 
age channels further south; its associates are yellow bite, 
red maple, black spruce, tamarack, black ash and white cedar. 
Type 24 White Cedar 
The associates of this type are tamarack, 
yellow birch, paper birch, black ash, red maple, white pine and 
hemlock, It occurs on sites of slow drainage which are not 
strongly acid, including the muck soils of the watershed, and 
is also present on poor pasture land and bottom land. It forme 
over 10 per cent of the woodland and is the chief source of 
fence posts and poles. 
Type 25 Tamarack 
Tamarack occurs in muck swamps with Little or 
no drainage associated with white cedar and less comaonly with 
red maple, black ash and aspen. ‘The trees are small and have 
grown since the near extinction of the species in the early 
part of the century. No extensive areas existed in the past 
and today it occurs on only four acres. 
type 45 Bur Oak 
This is a very uncommon tyne in Ontario, the 
associates of which are red oak, white oak or black oak, and 
Occurs on loamy slopes with south or south-west exposure. Only 


€ight acres are present on the Nith Watershed, 


Ta "Sie Juv 
ef eR aes MT): Saat 
Ra ea Ue < 5 OST Te Odo 
urs ah i oe an i ie 
i i Mids Mey | vi a 
A ' ! - : ) i ( 7 
; ’ Al Wen be 
[ 7 ; : 
+h r] fi “ 
ride Tay [es 
i 
< ve 
bree tee a a) vi 
eer ei a | ue eer ott Ry 
op & : cs 
sede ceaas - Bik Bey ae 
Sek ESE RS 
q of Be ; 
' 3 : - ‘ t 
Hited abie ed 2 
. Mag 
, ia 
R % ie 4 
" es 
Posie sig oy ee ee a i ig J inn 
Ae is Cae ey i ty RO Let ew ond seit Ge 
‘ Lh ; 
in 
/ 
, { } J 
ae = - ag oe e * els i . My a ss 
zi ey a ‘4 nF na ‘) 
wy COTA aoae as | ee nit VO kak 
: | 
. iy 
: <j - a e : 
’ Fa | aes WF 3 s s 
| me f x wits SIE) gn a 
SEM cal Gt ale a } ay TS bie aed aS ; wi AG f 
Sigs ae cr ie 2 ot , Ri Py a , 
ae ae ne eI amar oyet Lae! yo taas. raw Bia 20 
Fs : a UE eat Ai ae ; 
as ois eae ee eri ee) Se mapa TMNT ete Bees wep AACR rt a 
le re Fe ; ve Oe a ! ry OPheAe i ih a A Lie ED oi ha Sy SL | 
), m 
Nw 
aa 3 : ee sl 
Poe pea y : eps * ¥ v4 
ee : i ey. tj + Pee RD ee tat toh J % 
7 ry > a 
c ee - nN v f § ‘ He 2 Rs , ae Mes Na ity 
1 
% i Pen 
m ‘AN iany 
; pvt - Pe py eof PUY 
i“ Mn) bY rj fe ie eae SRE DN aan 
t ia { 
3 . oh ae ‘ OR aie uit 
haa . ie : + tus Nw 
; P : be s 
¥ : 4 p , k 2m | f q tt, ty 
%. : B Pe tp Ra eh oe | 
\ ¥ < Petia a fib 
ee ¢ » aed 3 ee re ke ie ip a bet pace oT r oe / 
' i JM Wel i eal t Lia id an kak An } iy y nee 
is 
Se tea : at De af \ 
vy iy Seu 
ae Ki ‘I (een 
a 
y’ vo 4 ate oi ae 
at re {09) ou gt at 
~~ be aieu Eeibcoctsalailteeaiee aie 
vee a s ; hana per é ; ye : eee pea sy tk 
; : ie Tak Sr Le ah ey | 
Mabe : t , : 
fe ine . i . a ee a Te ’ : 
ie es rs HO Moe 5 
at peteos : es - 
j ia 4 a * . a ee ide ee 
* ‘ « - . 1 Ai 
4 
iA ; ‘ 2 Pe ‘ 
a a 4 ae ay Pas fo de oo yp tape mee wks 
7 : . RAN iy fi 1 oP iy 
eas Beebe Awe a) = er 
¥ ‘ , . i ae 1 a ae a ¥ 
q . ¥ ‘ " Ae ay 4 
A ie ie mS 
at hid tat «is 
. { q Ye aA, 
aie. ta é it 
3 Me a a + rare. 2 
’ ae + a oh ost ain a ‘ 
iv ia i { pie ‘ c ty = ~ ; 
a) + Rone ' f > . ne iow as , fs , - 
P. 4 ; 
\ , ; 
eh eaeate I. “e 
Coe SER Ra koe + i 
Li § . i 5 tie i. 
A ¥ : 4 Lt, ly ¥ or CT ft 
: a oe Fi - t 
4 te Fi ae ¢ a P 
an Tay “ag DW ets” no thea 


Soothe hen 
Type 47 Black Locust 
This species does not occur naturally in Ontario 
but has been planted fairly extensively, largely for erosion 
control purposes. It grows best on dry sites, especially on 


limy soils. One acre was mapped on the Nith drainage area. 
| Type 49 White Oak - Black Oak - Red Oak 

This type belongs to the Deciduous Forest 
Region and occurs on light soils in Blenheim and North and 
South Dumfries Townships. Being at the limit of the region 


black oak may be absent. Associates are bur oak, shagbark or 


bitternut hickory, white or green ash, sugar maple and occa- 


Weionally a few black cherry, butternut or large-toothed aspen. 
I. 


Tro hundred and eighty-nine acres still exist on the Nith 


Watershed, 
Type 50 White Oak 

The chief associates in this type are black oak 
and shagbark hickory. It also belongs to the Deciduous Forest 


'Region and occurs on light soils, mostly in Blenheim and North 


| 


and South Dumfries Townships. There are 94 acres in all. 
| Type 51 Red Oak - Basswood - White Ash 
| Associated with the type species are red maple, 


yellow birch, aspen, sugar maple, paper birch and beech on 


well drained soils. This is not an important type, there being 
only 72 acres in the watershed. 


Type 52 Red Cask 

Red oak may be pure or associated with white oak 
Bn ridges in park-like stands. The trees are short-trunked and 
‘flat-topped. About 27 acres occur throughcut the south part of 
the watershed. 

Type 57 Beech - Sugar Maple 

This is regarded as the typical association of 
‘the climax with red maple, white oak, red oak, hemlock, white 
elm, red elm, basswood, shagbark hickory and black cherry. 


‘This type was undoubtedly very extensive in the Nith Watershed 


‘but, because it occupied the best land, its area has been 
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tremendously depleted. However, it still comprises over 23 
per cent of the remaining woodland, the greatest part of which 
is in Wilmot and North Hasthope Townships, 
Type 58 Beech 
This type also belongs to the Deciduous Forest 
Region and is, theoretically, the ultimate dominant of the 
Climax but it is almost invariably associated with sugar maple 
Its other associates are red maple, red oak, white ash, white 
elm, red elm and bitternut hickory. Sixty-nine acres were 
Mapped in the Nith drainage area. A few areas were encounter ec 
where the type had originally been 57 and the sugar maple takei 
out for logs leaving the inferior beech. 
Type 59 Ash - Hickory 
| This type is not listed in the American classi- 
fication but has been introduced because of its frequent 


Pecurrence im Southern Ontario. It is usually a residual tyne 


following cutting, often of Type 60 silver maple - white elm; 
though it may occur on any poorly drained, cutover area. It 
is usually composed of a mixture of white, green or red ash an 
shagbark and bitternut hickory with bur oak, cottonwood, hlus 
beech and ironwood as associates. It constitutes over two per 
cent of the woodland, 


Iype 60 Silver Maple - White Elm 


This is a type of meltwater channels and poorly 
arained soils unsuitable for general farming unless completely 
and adequately underdrained; for this reason it and the simila: 
white clm Tyne 60A have survived better than forest cover type: 
On better drained land. Associated species are red maple, 
Slippery elm, cottonwood, white, red and green ash, bur oak anc 
bitternut hickory. This type represents over 12 per cent of 
the woodland of the watershed and is the second most abunaant 
type. 

Type 60A White Elm 
Type 60A is very similar to the silver maple - 


° ¥ Jn. 5 “A s ‘ y) La 2a 
white elm Type 60, but is found on Grier sites as well as 
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Rial at ieee 
swamps and swales and its associated species are the same. It 
is not listed in the American classification but has been 
introduced here because or its frequent occurrence in Southern 
Ontario. It comprises over eight per cent of the woodland so 
that these two types together make up over 20 per cent of the 
total woods in the watershed, 

Zype 88 Willow 

Several species are included in this tyne but 
the commonest is black willow. It occurs on wet sites, often 
on the margins of kettles and includes 79 acres on the Nith 
Watershed. 

The large map shows the distrisution of all types through- 
out the watershed and from it the following observations may be 
made: 

(a) Him swamp types which covered extensive areas have 
survived pretty well throughout the watershed on level land and 
in the glacial meltwater channels. 

(>) Cedar and tamarack swamps which were scattered along 
the valleys of streams have been severely overcut and pastured 
but fairly extensive areas still exist. 

(c) Sugar maple types are still the most abundant and 
are found generally throughout the watershed, with the highest 
concentrations in Wilmot, North Hasthope, Wellesley and Blen- 
heim Townships. 

(a) The chief pioneer type following cutting and pastur- 
ing is aspen Type 4 which covers light soils on the moraines, 

(e) The forest types of the Deciduous Forest Region may 
still be seen along the south and south-east fringe of the 


watershed. 


3. Present Conditions 


The results of the forest surveys are summarized 


in the accompanying table. 
Woodland within the watershed comprises 22 ,0L0 


acres which is 8 per cent of the total area ol 276,576 acres. 
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alsam Fir: Balsam fir 
aches the southern 
it of its range on 
e poorly drained till 
ain in Mornington 
wnship, but is also 
und in patches in the 
acial spillways fur- 
er south. 


t 


ed Cedar: Red Cedar 
‘long with sassafras 
ind black oak are 


lund in the vicinity 
f Galt. 


Hackberry: Hackberry 
is Common in the river 
bottoms, as is syca- 
more at the south end 
of the watershed. 


| 


See 
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The total number of woodlots examined was 2,947 which includes 
many areas which are considered by their owners as constituting 
a single woodlot but which, because of the difference in types 
and age classes of certain sections, had to be considered in 
the field as separate units. Conversely, where property 
boundaries were not marked, woodland extending across two or 
more properties was sometimes considered as a unit because the 
type and age class remained constant throughout. 

The conifers occurring in the watershed are 


white pine, hemlock, white cedar, tamarack and balsam fir. Red 


pine occurred in the original forest but no trees were found 


in the natural state at the time the survey was made. White 


pine is fairly generally scattered throughout the moraine 


areas, especially in the south-east. Hemlock is found mixed 


with hardwoods and white cedar and tamarack are present in the 


small swamps. Balsam fir is of fairly common occurrence in the 


northern third of the watershed and is found further south in 


the swamps of the glacial meltwater channels. There is no 
doubt that conifers formed a larger part of the woodland than 
they do today, but their numbers have been diminished because 
of the desirability of the lumber they furnish and in the 


moraines recurrent fires have destroyed them while more fire- 


resistant species such as oak have survived. The situation at 
the present time is that of the 22,516 acres of woodland, 80 
per cent is classified as pure hardwoods, 16 per cent as mixed 
“woods and 4 per cent is classified as pure conifers. In the 
80 per cent classified as hardwoods, 1 per cent is over 18 
inches in diameter at breast height, 24 per cent is 10 to 18 
inches, 42 per cent is 4 to 10 inches and 12 per cent is young 


growth under 4 inches in diameter at breast height. 


In the mixed wood classes, comprising 20 per 
cent of the woodland, 2 per cent is 10 to 18 inches in diameter 
at breast height, 11 per cent is 4 to 10 inches while 2 per 
cent is young growth under 4 inches. In the coniferous woods 


4 per cent is second growth, 4 to 10 inches DBH and less than 
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= p99. 
1 per cent is young growth under 4 inches, 


For the whole area the percentage of uneven-aged 


stands is considerably more than the even-aged, the figures 
being 77 per cent of the former and 23 per cent of the latter. 


Grazing in farm woodlots is still fairly general, 


| 
| 


the percentage of grazed woodland being 45 per cent for the 


whole watershed but the percentage of grazed woodlots is low 


compared with other watersheds. Grazing, as is well known, is 


detrimental to the proper development of any area. The number 


of cattle and the size of the woodlot have a direct relation- 


“ship to the damage which is done. For example, a large wood- 
‘lot is not as seriously affected by a few head of cattle as a 
small one, but on most farms the woodlot is small and is 
|seriously damaged by large herds. Grazing in a woodlot des- 
troys young growth, open areas appear and become covered with 
grass, which means that the maintenance of the forest floor, 


which is so important to the health of the stand, is interfered 


with and there is less likelihood of a renewing of the stand by 
| 
‘reseed ing from old trees. ‘These in turn become stag-headed and 


fare easily preyed upon by fungus and disease. 


| Fire is a factor menacing woodlands in the 
moraine area and the Ellice Swamp. It is not necessary to burn 
a tree to kill it. Merely raising the temperature of the grow- 
Dine layer inside the bark to 150 degrees Fahrenheit will do the 
job and this is frequently what happens. 


Due to the custom of grazing in the woodlots 


‘some stands have become open and require some planting. Of the 


‘areas examined 24 per cent are devoid of natural regeneration 


and 70 per cent require some planting to bring them back to 
fully stocked stands. Cutting in woodlots and clean-cutting of 
whole areas has been carried on persistently in the past but 
since all the counties of the watershed now have diameter limits 
this practice has now ceased, 

To sum up, 85 per cent of the woods are second 


growth with a mixture of large trees in many cases and 19 per 
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i 5) as 
cent are young growth, the former ranging from 30 to 50 feet 


in height. The lots containing the largest trees are composed 


of old hardwoods, elm, soft maple in the swamp areas and sugar 


maple, beech and basswood on dry sites; a fair proportion have 


been well cared for for a number of generations in contrast to 


most other parts of Southern Ontario. This is undoubtedly due 


to the influence of the German settlers in this region who 


brought with them from the homeland the knowledge and skill 


acquired there in managing woodlands as a vital part of the 


farm economy. 
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CHAPTER 4 
FOREST CONSERVATION MEASURES IN PROGRESS 


Because the topography of the Nith Watershed 
varies from the flat, poorly drained land of the till plain in 
the north to the rough land of the moraine in the South, there 
are a number of different sites which should be reforested, 
but to date tree planting has been confined almost exclusively 
to the light soils of the moraine because they are the easiest 


to reforest and good results are more eaSily achieved, 


1. Private Planting 

The free distribution of trees for planting was 
first begun in Ontario in 1905, and the following year a 
statute was passed which enabled a township council to exempt 
a part of the woodland of a farm from taxation; it provided 
that exemption be extended to: 

"Any part of a farm used for forestry purposes 
or being 'Wooalands'; provided that such exemption shall not 
be greater than one acre in ten acres of such farm and not 
more than twenty acres held under a single ownership”. 

"“t*Woodlands' for the purpose of this paragreph 
shall mean lands having not less than four hundred trees per 
acre of all sizes, or three hundred trees, measuring over two 
inches in diameter, or two hundred, measuring over five inches 
in diameter (all such measurements to be taken at four and one 
half feet from the ground) of one or more of the following 
kinds: White or Norway Pine, White or Norway Spruce, Hemlock, 
Tamarack, Oak, Ash, Elm, Hickory, Basswood, Tulip, (white 
wood); Black Cherry, Walnut, Butternut, Chestnut, Hard Maple, 
Soft Maple, Cedar, Sycamore, Beech, Black locust, or Catalpa, 
o> eny other variety which may be designated by Order-in- 
Council, and which said lands have been set apart by the owner 
with the object solely, of fostering the growth of the trees 
thereon and which are not used for grazing livestock", = 


R.S.0. 1927, c, 238, s. 4, para. 25; 1934, c.1, 3.4 (3)- 
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TREES DISTRIBUTED FOR PLANTING 
DEPARTMENT OF LANDS AND FORESTS FIGURES 


PRIVATE PLANTING 


188 5469 
261,430 
2725757 
185,200 
1207613 
233 ,809 
7a is ; 
1s ee eae 
105,215 180786) 


103530 
3,997 


725 
0 
249 ,305 690,914 628, = 593,03 
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In 1927 the exemption of taxation on woodland 
was made compulsory if applied for, and is interpreted as mean- 
ing planted as well as natural trees. 

In 1938 the Assessment Act was amended to pre- 
vent assessment being raised on land after it hes been re- 
forested and now reads as follows: 

“Land which has been planted for forestation or 
reforestation purposes Shall not be assessed at a greater value 
by reason only of such planting." - The Statute Law Amendment 
Se Lope. 157, Se 2. (1). 

Both these Acts were designed to facilitate the 

planting of trees on private land and should be taken advantage 
of by citizens anxious to improve woodland conditions on their 
own property, and at the same time benefit the whole community 
of the river valley. 

For some years now, the Department of Lands and 
Forests has divided Southern Ontario into zones, each with its 
"Zone Forester” whose duty it is to give advice and assistance 
to private individuals and municipalities oan the management of 
ee yeodrands and the establishment of plantations. The 
Nith Watershed is included in two zones, that is the Counties 
of Perth and Oxford are covered by the office at Stratford 
while Brant, Waterloo and Wellington are handled by the Galt 
office. The Zone Forester’s job is to supervise the 
establishment of county forests, demonstration and school 
plots and to help individuals with their woodlot and refores- 
tation problems. 

The nearest forest tree nursery to the Nith 
Watershed is that at St. Williams in Norfolk County which was 
established in 1908, and has served as the largest production 
and distribution centre for trees ever since. Today, 42 years 
later. the Norfolk Provincial Forest Station of 3,800 acres 
presents a wagnificent young forest of pines and other species 
This station also maintains a small sawmill, in which thin- 


nings from improvement cuttings are being manufactured into 
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materials for local use. Thousands of visitors go to this 


beauty spot and a small park is provided for their accomnoda- 
tion. Many officials of municipal and other organizations from 
all parts of the Province have visited this station and return- 
ed convinced that all the waste areas of the Province should 
be reforested and so made useful and eee 

The following table shows the number of private 
plantations by townships. These vary from one to eleven acres 
in area and the townships not listed have no private planta- 


tions within the watershed, 


No. of | Total | 

Township Plantations | Area in Acres ! 
Blenheim i ees one | 
Brantford 4 | 4. : 
Burford 1 | 1 : 
Dumfries North 22 53 | 
Dumfries South 3 | & | 
Easthope North 3 | 5 | 
Mornington 6 | Te | 
Waterloo 2 3 | 
Wellesley a is | eae | 
Wilmot a 71 | 
Uf aes el a ee a ny 


E 


5, ee MIN cca alee 


The accompanying table shows the total numbers 
of trees distributed for planting on private land in the 
counties lying partly within the Nith Watershed since the 
Provincial Government first began to distribute trees for this 
purpose in 1905, The total number of trees in the Counties of 
Brant, Oxford, Ferth and Waterloo is given as 15,855,132, but 
it is impossible to estimate how many were actually planted 
within the watershed. However, on the basis of area an 
estimate of 2,660,000 might be made. 

The total acreage of private plantations of 


over one acre in extent existing today is 227, which wowa 
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Planting: 
of gravelly 
knobs is good 


Forests: Most 
in the water- 


of the Black 


Gully Erosion: Gully 
erosion on Lot 12, 
Con. Xl, Blenheim. 
Many such areas on 
the moraine are in 
need of reforestation 
and other erosion con- 
trol measures. 


OXFORD 
COUNTY FOREST 
WALL TRACT 


~ 34 «= 
require 274,570 trees spaced six feet by six feet apart. iIf 
we take into consideration the fact that large nunbers of the 
trees would be used for replacing losses on established 
plantations, for planting open areas in woodlots and for the 
establishment of shelterbelts and windbreaks, it is apparent 
that large numbers have been lost through various causes, 
chief among which are lack of protection from cattle, planting 
on soils unsuited to the species used and to lack of care of 
young plantations to eliminate competition from weeds and 
damage by mice. This loss is now being greatly reduced by a 
much closer examination of applications for trees and 


inspection of planting sites by the Zone Foresters, 


2. County Forests 

The County of Hastings was the first in the 
Province to interest itself in reforestation and as long ago 
as 1911 appointed a reforestation committee which was instru- 
mental in havine the Counties Reforestation Act passed, ‘The 
committee also re commendedt that "The Corporation of the 
County of Hastings purchase from the municipality of the Town- 
ships of Elzevir and Grimsthorpe certain lands containing 
2,800 acres, more or less, for $200" as the nucleus of a 
county forest. However, no further action was taken and the 
Act lay dormant till 1922 when the present policy of county 
forests was laid down. This work is done under the authority 
of The Municipal Reforestation Act (R.S.0. Chap. 323), which 
provides for the purchasing of land and the entering into 
agreements by the county for the management of such lands. 
No limit as to the size of the area is stated. so that some 
counties have plots of 2 few acres, while others have forests 
of several thousand acres: If, however, a county wishes tO 
enter into an agreemont with the Minister of Lands and 
Forests for the planting and management of such county-owned 


land, the policy hes been that the county must purchase not 


a re 
1. Minutes of the Meeting of the Council of the County of 
Hastings, December 8, 1911. 
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Jess than 1,000 acres, The agreements which are in force at 


the present time run for a period of 30 years, during which 
time the Ontario Government agrees to establish the forest, end 
pay the cost of such items as fencing, buildings, equipment, 
labour, maintenance, trees, etc., in short, everything 
connected with the management of the forest. 

At the end of the 30 year period, the couty 
has the privilege of exercising one of three options: First, 
to take the forest over from the Government and pay back the 
cost of establishment and maintenance; second, to relinquish 
all claim to the forest whereupon the Government will pay to 
the county the cost of the land, without interest; third, the 
forest may be carried on as a joint undertaking by the Province 
and the county, each sharing half of the cost and half the 
profits. 

Tt will be seen from the above sumuary of the 
agreement that all a county stands to lose on such @ pre ject 
is the interest for 30 years on the purchase price of the 
land. Also, it should be pointed out that, in drawing up such 
a liberal scheme, it was done purposely to encourage the re- 
forestation of land not suited to agriculture. Again, 1% was 
not the intention of the Government to have the counties stop 
at a minimum of 1,000 acres as the overheac necessary on et 
area of this size could very easily be spread over an area of 
five, or even ten times, the Size. As a matter of fact this 
is what happened in some counties where the councils have 
initiated a progressive reforestation policy. 

Tis Act has recently been amended so that 
municipal councils of townships shall have ali the powers, 
privileges and authority conferred on councils of counties 
except that instead of issuing debentures to an amount not 
exceeding $25,000, they shall have power to levy, by special 
rate, a sum not exceeding $1,000 in any year, for the purpose 
of providing for the purchase of land for planting ana pro- 


tecting the timber thereon. 
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oe 
The agreement which has recently been drawn up 
etween the Ganaraska Authority and the Ontario Government to 
stablish and manage the Ganaraska Forest is Substantially the 
ame as that made with the counties, except that the Government 
as agreed to pay half the cost of the land and the agreeme nt 
or planting and management is to run until the year 2000 A.D, 
| All counties partly within the watershed have 


stablished the beginnings of county forests in isclated com- 


artments which are gradually being extended in area, Existing 


orests are as follows: 


COUNTY FORESTS 


Outside Nith 
Watershed 


A ne en ee i = ee ee re 


Within Nith 
Watershed 


a a 


Brant 1 50 
Oxford Dae Oy OLY 084. | 
Hall Tract 3, 4 é : 
Perth 100 
Waterloo iy 2583555 ABS 
Petersburg Tract 4 fe 
Wellington to 77 858 


Glen Allan Tract 8 


al ee ss Lee 


Total 
Most of the above counties are expanding their 
forests regularly and the trees are growing well, Perth 
County has, however, made no further acquisitions to its 
original purchase of 100 acres in the Gad's Hill Swamp and 


this proverty has now been purchasea by the Thames Valley 


Authority. 
5. Municipal Forests 


No municipal forests, apart from county 
have been established in the Nith Watershed. ‘The City of 
Galt has in Victoria Park a fine piece of woodland which was 
presented to it some years ago. This is being well cared for 
and could be managed on a selective cutting basis. Many of 
the smaller areas recommended for acquisition by the Authority 


would make excellent municipal forests and there is no reason 
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why Some of these should not be set up as such by 
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local towns 
or townships, 


Assistance with regard to the establishment of 
Municipal forests and the Supplying of free trees is still the 
policy of the Department of Lands and Forests, Moreover, as 
provided by the amendment to the Counties Reforestation Act, 
it is possible for a township council to enter into an agree- 
ment with private landowners for the reforestation of their 
property. 

The amendment permits the council of a township 
to enter into agreements with the owners of land providing for 
the reforestation of portions of such lands, The agreements 
will prescribe the cutting conditions of all trees planted and 
such conditions will be subject to the approval of the Ministe: 
of Lands and Forests. 

"Provision is also made for exempting such lands 
from taxation and for making arrangements with the Dominion anc 
Provincial Ministers of Labour regarding conditions of labour 
and payment of wages in connection with planting and conserva- 
tion of such areas,” -- The Municipal Reforestation Act, S. 0. 
1945, Ch. 14. 

Before leaving the subject of municipally-owned 
forests and forests which provide the local communities with 
at least a part of their livelihood, it would be as well to 
review what is being done along these lines in other places, 

In Nova Scotia there is a community living on 
Hammonds Plains near Halifax which depends entirely on wood 
taken from small woodlands for its livelihood. In this settle 
ment the largest woodlot is not over 400 acres in extent and 
because of the rocky nature of the soil the people are not 
Bble to augment their incomes by farming, though most families 
own a cow, a pig and some chickens. The wood from the wood- 
lots is manufactured into barrels and boxes by more than e0 
small mills which are largely family owned and operated. The 


people are thrifty and industrious; they have comfortable 
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homes, are public-spirited and extremely forest fire conscious, 
This is a community which has developed naturally and yet 
resembles communities based on a forest €conomy which have been 
planned and established in Europe for a considerable time. 

One of the most recent is the forest of Ae in 
bumfriesshire, Scotland. Jt was established by the British 
Forestry Commission in 1927 and covers an area of 10,683 acres 
of which 3,000 acres have been planted, 4,500 acres are 
scheduled for planting in the near future, 250 acres’ of the 
best land have been set aside for cultivation and the balance 
of 2,800 acres is unplantable because of its altitude but is 
used for sheep pasture in summer, 

The forest is in charge of a forester who resides 
on the spot and under him there are foremen and gangs of work- 
ers. In the first’ year 16 men were employed, just before the 
war 27 full-time employees were engaged, and by 1960 about 90 
Men Or one man for each 80 acres will be needed the year APOUHe 
for essential forest work, This does not take into account 
temporary employees who will be required for saw-milling, 
transport and other jobs. iJ1t is planned to create a forest 
village for the workers embodying a church, a school, play- 
grounds and sportsfields, The combination of the forest and 
the village dependent on it is something new in Scotland and 
represents an important stage in the resettling of men and 
women in the country. The village is to be the forerunner of 
other similar villages and in many parts existing villages 


will be revitalized by the stimulus of forest wealth. 


4, Demonstration Plantations 

No demonstration plantations have been set out 
on the Nith Watershed. 

The value of such plots, if well cared for, in 
showing landowners what can be accomplished in a very few 
years by planting trees is So great that every township should 


C€ndeavour to establish at least one plote 
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These were established under tie policy which 
was laid down by the Government in 1922 when it offered to 
assist municipalities in the establishment of small forest 
plantations for the purpose of demonstrating the use of trees 
on marginal and sub-marginal land, The requirements are that 
it be on a well travelled road and that the land be owned by 
the municipality; in return the Government will Supply the trees 
free. It is recommended that all the rural townships within 
the watershed establish plantations of this nature to serve as 


demonstrations in each community. 


5. Demonstration Woodlots 

Demonstration woodlots are privately owned 
areas of woodland on which the owners have agreed to follow 
prescribed methods of woodlot management, outlined by the 
Department of Lands and Forests, under the Zone Forester and 
to permit access to the area by interested persons. Such 
cemonstration woodlots and the influence they exert for the 
proper management of similar areas contribute to the total 
conservation effort in any watershed, 

Ten demonstration woodlots have been established 


in the Nith Watershed as follows: 


County Township Number 
Brant Dumfries South 1 
Oxford Blenheim a 
Waterloo Dumfries North 2 
Wilmot 3 
Total 10 


Two sample plots have been laid out in two of 
these woodlots where the zone forester is making studies of 


growth and the effect of thinnings,. 


6, Sciiool Forests 
In order to encourage the establishment of 
school forests which would be planted and cared for by school 


children the Ontario Horticultural Association organized an 
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ual competition in 1945 for which prizes are offered 

for the school having the best plantation and knowledge 

of forestry in each forest district. Prizes are provided 

by the Ontario Conservation Association, and by Mrs. D W. 
Boucher of Kingston. The winners in these district Coupe tit- 
ions are eligible for the Provincial forestry Competition for 
Which Mr, Jackman of Owen Sound furnishes $100 in prizes, 

Many schools in the area have entered these 
contests in the past and several schools have taken prizes 
in the Provincial competition, 

Trees have also been sent out to schools in 
the watershed which have been distributed to children for 
planting on the home farm and many of these have been used to 
form shelterbelts and windbreaks. The number of trees dis- 


tributed for this purpose is shown in the accompanying table. 
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TOTAL SOURCE AREAS 


9,450 Acres 
(100 %) 


CLEARED LAND 


4,406 Acres 
(46.9%) 


WOODLAND 


4,396 Acres 
(46.5%) 


WILLOW SCRUB 


408 Acres 
(4.3 %) 


HAWTHORN 


208 Acres 
(2.2 %) 


WATER 


32 Acres 
(0.1%) 


LAND CLASSIFICATION - SOURCE AREAS 


CHAPTER 5 
FOREST CONSHERVATICN MEASURES REQUIRED 
ee th QUT RED 


Source Areas and Reforestation Land 


The most important conservation measure required 

: 
mn the Nith Watershed is the establishment of forest areas to be 
alled the Nith Forest under the Conservation Authority, which 
411 Serve to cover the natural water storage areas of the 
ralley. ‘Seventeen such areas have been defined, as shown in the 
accompanying table, with the acreages of woodland, willow scrub, 
hawthorn and open land in ee | The page-size map shows the 
location of these areas and the main tributary streams to which 
hey supply water. The names given to these areas are taken 
from the streams they feed or from nearby places. ‘The large 
foldins map gives more detail, showing the present tree cover, 
vi llow sezvub, hawthorn and open land within the areas. The 
botal avreage recommended for acquisition as source areas and 
More station land is 9,450 acres of which 4,396 has some form 
of tree cover, 408 is willow scrub, 208 hawthorn, 4,406 is open 
land and 32 acres is water contained in small lakes. 
(1) Lebanon 

The Lebanon area lies at the extreme north end 
of the watershed on flat, poorly-drained clay land which has 
been pastured, neglected and become overrun with hawthorn. It 
is not a big area, including in all only 200 acres, but it is a 
very suitable area for acquisition by the Authority or the 
Township of Maryborough, 
(2) Dorking 

This piece of land is very similar to the lebanon 


Section but it has considerably more tree cover with 159 acres 


of woodland and 61 acres of open land. It lies at the head- 


vaters of an intermittent stream and its acquisition would 
aSSist in the regulation of stream flow. 


(3) Linwood 


Mis, too, 19 on the level, poorly-drained 
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SOURCE AREAS AND REFORESTATION LAND 
pn 


Willow! Haw- Open 
Woodland Serub | thorn Land 


di - 86 97 


Lebanon 


Dorking - - 61 
“Linwood = - Leia 
Ellice Swamp 229 - 113 
Wellesley ss 5 200 
Ba psbute - “ 127 
_Amulree - 14 11g 
Beency Lake - - L3e 
Alder Creek - - 68 
BM Roseville Swamp 5 | . 70 
le Blacx River | 
Swamp | 
(Oxford County | 
Porest Hall Tract 
00 acres in this 
area ) hey 49 | 1,282 
2e Wolverton - | ~ 150 
3 Alps 6 i 155 
s Dunfries ce ? ae 
Cedar Creek : : 101 
i Biot 37 | Syed Cee chapy, 
7. Burgess Lake 4 ~ 260 


[woter| mean 


- 200 


Bae 


oe 


Deen 4 ay 
i oe a a ia Ee eta ern we: i as » ps Be a i ays ahs hal eveshaety mies, 7 a : 
‘ yt ay afr t -_ } Wt} Yuan ’ 
V4 '\e B) : vP ie, 4 
i | : “" { 
‘ f vs 4 a s ra am ; | 
“% i : daa ‘ , , 
| : j 
} | : a 
; Petes i CM 4 
a Pe s ; ra a . ‘ i ul 
i * { 4 ‘ } ih 
. My a 
P O6 3 , I? eo Stylin 
ies tov ‘Groat Foe it 
f f H t i 
A ! ' 
7 { { } = ~ 
iy eee ; ‘ j ; 
we bi i 
t { ] al 
i 1 ¥ f { t J ‘ 
‘ ih ’ Rod ; yr 4 } io ] an : hail a Weel 
5 ; i i i) ' 
i ' t, { i : 
bs ! : { 
| i 7 h inti ed 
ee fa \oy Bae a (ae 
ke | ’ i tar 
. 7 | j 
| 
5 13 Gay } ve ; ' j mM A, 
Wage } ; 
4 iH 1 4 i 
3 A 1 led . 4 td 
va 4 Af ; ; is R 
| { i 
- i 5 i 
) . 1 ) Te 
u \ : { i ‘ Cor ey ' 
ye , 4 
| { ' } 
Be i \ i 
. ; i 
| Lena aan) 
; ; 4 : i 
4 : 4 4 
' 
= i } | ‘ 
a i mn? bane j 
i a i il ae | 
; j 
j ; { i 
' Hr 
| 
‘a 
ate, La 
\ 
i" 
j \ I “4 { 
. 
t , 
', J f , fs 
| } i 
A t 
cv) 
' . . [i 
i 4 oF 
. \ t i! 
i 
: - a sells 


, 


{ 
| 
He 
f [ 
i 


ONO DS WH — 


o 


LAND 


. LEBANON 

. DORKING 

- LINWOOD 

- ELLICE SWAMP 
. WELLESLEY 

- PHILLIPSBURG 
. AMULREE 

- SPONGY LAKE 
- ALDER CREEK 
- ROSEVILLE SWAMP 
- BLACK RIVER 

. WOLVERTON 

- ALPS 

. DUMFRIES 

- CEDAR CREEK 
» AYR 

. BURGESS LAKE 


SCALE : MILES 


° ! 2 


ESTATION 


i AS 2 


section of the till plain and comprises mostly open land, con- 
bd 


Creek which flows into the Conestogo. It would prove a 
suitable area for the establishment of a municipal forest by 
the Township of Wellesley, 
(4) Bllice Swamp 

The Ellice Swamp is the largest natural water- 
‘storage area in this region. It lies at the headwaters of two 
streams both called Black Creek, one of which flows south to 
join the Avon River, a tributary of the Thames, and the other 
flows north into Smith Creek which is a tributary of the Nith. 


is area is vital to the regulation of stream flow and its 


per ihemes River Conservation Authority and the Grand Valley 
Conservation Authority because it lies astride the bowndary 
between them, The swamp is largely composed of peat overlying 
“olay Soil and, as is well-known, peat has great water-holding 
Bproperties. Huge ditches have been cut through this swamp to 
drain it, the peat has been set on fire almost annually and 
every effort has been made to get the water out of it as 
rapidly as possible. The benefits derived from the drainage 
are in some cases very doubtful and in the summer of 1948 
farmers around the margin complained that they had to haul 
‘water for their cattle for the first time. Careful consider- 
“ation should be given to the advisability of closing up some 
ef these ditches and to reforesting the whole region in order 
to restore its natural water-holding properties. ‘The area 
recommended for acquisition by the Grand Valley Authority is 
1,100 acres of which 758 has a poor type of bush, comprising 
mostly poplar, 229 acres are willow scrub and 113 acres open 
Blend. partly clay, partly peat but all poorly-drained. 

(5) Wellesley 


This is a small but very important piece of 


rough land lying just north of the village of Wellesley, from 
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hich issue strong springs, the chief source of water for the 


Wellesley Pond. It has been almost completely denuded of trees 
and at present gravel is being extracted from the Hlsides, It 
is strongly urged that this area be acquired as soon as possible 
and that forest cover be restored as soon as all the gravel has 
been extracted, 
(6) Phillipsburg 
The Phillipsburg Swamp is one of the larger wood- 
6d swamp areas in the northern part of the watershed. From it 
there flows a stream which enters the Nith near Lisbon, which 
dries up in the summertime, but the acquisition of this area is 
“considered important for the preservation of flow in the stream, 
“The area is 400 acres in extent, 273 acres of which is woodland, 
(7) Amulree 
The Amulree area is another swamp laying across 
mie height of land between headwaters of the Avon River and a 
tributary of the Nith. This area is vital to the flow of the 
streams and its acquisition should also be a matter for co- 
operation by the two Authorities. The section which the Grand 
Valley Authority should secure is 250 acres in extent with 
about 126 acres of woodland, 14 acres of hawthorn and 110 acres 
of open land. 
(8) Spongy Lake 
Spongy Lake is a kettle surrounded by the steep 
Slopes of the moraine. It lies about one mile east of the 
Village of Raden and the area would make an excellent municipal 
forest of about 200 acres. ‘Twenty-five acres are occupied by 
the lake itself, 43 acres are wooded and 13e acres are open 
land. 
(9) Alder Creek 
This is an area of springs, lying within the 
Moraine, which feeds minor tributaries of Alder Creek above the 
pond at New Dundee. It is important to the flow of water in 


this stream and would also make an excellent municipal forest. 


It is 100 acres in extent and contains 32 acres of woodland. 
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_(10) Roseville Swamp 
The Roseville Swamp lies in a glacial spillway 


formed by the waters melting from the face of the glacier, It 
is an area which would be impossible to drain and feeds water 
to a stream which flows north to join the Grand River at Blair 
and to Cedar Creek which enters the Nith at Ayr. It comprises 


in all 700 acres, 625 acres of which have forest cover, 5 acres 
are willow scrub and 70 acres are Open land, It is a most 
important natural water-storage area essential to the main- 
tenance of flow in both the above streams, and its acquisition 
by the Authority is strongly urged. 
(42) Black River Swamp 
The Black River Swamp is the largest and most 
important water-storage area on the Nith Watershed. It is 
another glacial drainage channel in which the Black River now 
flows bordered by low-lying land which it is impossible to 
drain, On the sides of the drainage channel are morainic 
hills of light material, mostly suited only to the growing of 
trees, This area is 2,700 acres in extent, including 1,242 
acres of woodland, 127 acres of willow scrub, 49 acres hawthorn 
and 1,282 acres of open land. The county of Oxford has already 
purchased 200 acres of sandy soil within this area and reforest- 
6d 62 acres, 
(19 Wolverton 
Wolverton is a small area lying north of the 
Village of the same name. It covers about 200 acres of rough 
pasture land in the middle of which is a cedar swamp where 
many springs rise which feed a small but important stream. 
Fifty acres are woodland and 150 acres are openlamd. fMThis 
section would make an excellent municipal forest. 
(12) Alps 
This is another small area on the rough land of 
the moraine from which a number of springs flow into a small 
creek, There are 200 acres in all with 39 acres of woodland 


at the north end, 6 acres of willow scrub and 155 acres of 
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rough pasture. The woodland is predominantly cedar swamp and 
its acquisition is considered important to the regulation of 
stream flow, 
(44) Dumfries 
This is very largely a wooded area on the he ji zit 
of land where slopes are steep and the woods have been pre- 
served, Jt includes 300 acres altogether of which 247 acres 
are woodland, 7 acres are covered with hawthorn and 46 acres 
are open land. 
(15 Cedar Creek 
This is mostly a hardwcod swamp area containing 
soft maple, white elm and black ash, It is an important 
natural water-storage area close to the village of Ayr anj 
would form an excellent municipal forest which might be- 
acquired and maintained by the village or the Authority. Wood- 
fend covers 199 acres and the remainder of 101 acres is open 
land, making 2 total of 300 acres. The open land is largely 
run-down pasture. 
(lg Ayr 
This is the second largest area recommended for 
acquisition on the Nith Watershed, It borders an excellent 
stream which flows south to join the Nith River near Paris. 
Within it is a smalllake of about 7 acres, 347 acres of wood- 
land, 37 acres of willow scrub, 52 acres of hawthorn and the 
remaining 1,257 acres are open land. The open land is very 
largely pasture and numerous springs feed the stream, pare:™)- 
larly in the vicinity of the lake. The acquisition of this 
area is considered vital to the regulation of stream flow. 
(17) Burgess Lake 
The Burgess Lake area is a small one of about 
500 acres in extent, on the height of land southwest of the 
village of Drumbo. The land is largely swampy and covered 
with trees; a small but important stream rises here which 
flows into Burgess Lake and eventually into the Nith River, 


The area comprises 500 acres of which 256 acres are woodland, 
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Neglected pasture fields become covered with hawthorn and wild apple. 
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4 acres are willow scrub and 260 acres are open land 


Restoration of the forest cover to the land in 


all these areas would not only serve to protect them, slowing 


down run-off from the slopes and holding water in the natura 


water-storage areas of the swamps, but would greatly improve 


the economy of the whole region by growing timber on land which 


is otherwise largely unproductive, thus providing work for the 


local people. 

The present cover of these areas is indicated on 
the map as woodland, open land and scrub land, Woodland, in 
most cases, will require little work in the near future except 
that of erecting fences to exclude cattle, but will provide 
considerable work when labour is more readily available in the 
production of logs and fuelwood from improvement cuttings. 


Open land should be planted with trees of suitable species as 


soon as possible, and planting should be carefully planned 


beforehand, 


2. Willow Scrub Areas 

in addition toithe open land there are 3,196 
acres of scrub land. This is largely poorly-drained land 
covered with scrub willow though there are some fairly large 
patches of hawthorn. ‘The willow scrub areas present a problem 
in planting, ana research should be undertaken to determine 
the best method of handling them, There appears to be a 
natural succession from neglected pasture land through willow 
scrub, trembling aspen, white elm and black ash to the climax 
types of silver maple ~ white elm or black ash - white elm - 
red maple and every effort should be made to determine the best 
method of speeding up this succession. 

In addition to the large areas of moraines and 
sandy land, there are innumerable smaller areas forming parts 
of farms which will always be in private hands. The aggregate 
effect of this on stream flow is very considerable. The scrub 


areas of this type are shown on the forest map and the moraines 
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nd glacio-filuvial material are defined on the soil MAaDS, 

These should be planted with trees to form part of the farm 
woodlots where they occur, Many of them should be placed under 
a reforestation and controlled woodlot scheme by the Authority, 
especially where they cover the Sources of streams, Under this 
scheme the owner would get considerable help from the Authority 
in the establishment and maintenance of the woods, but would 
not be permitted to cut them indiscriminately (see Controlicd 


Woodlot Management), 


5. Woodlot Improvement 


Improvement work in the wecis in addition to 
planting would include the cutting of large, mature trees, ths 
removal of dead and fallen and trees attecicd by disease or 
infested by insects; defective and crooksd trees, 
and those having wide, spreading crowns. Such improvezient 
would include the cutting of this material into fuelwood as 
well as the scattering or burning of brush, Based on figures 
available for this class of work in other parts of Ontario 


the time required would amount to sixty man-hours per acre. 


4, Controlled Woodlot Management 

Before the necessary conservation measures on 
that part of the watershed exclusive of the proposed watershed 
forest can be properly co-ordinated, some system of controlled 
cutting of privately-owned woodlots must be established. The 
reason for this is that the average owner does not take a 
broad view of the value of forest cover and is not interested 
to any great extent in what may happen to land or stream flow 
off his property. The result is that throughout the watershed 
there is a systematic cutting of woodlots for the purposes of 
lumber and firewood. This type of cutting has been in progress 
for many years, and the portable sawmill has done a great deal 
of damage in removing, particularly, young, thrifty trees, 
The system of selling acre or half-acre blocks of timber for 


fuelwood is also another vicious practice, for the reason that 
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hen a purchaser buys suth «© block in nearly every case he 
clean-cuts every tree which can be used down to an inch or two 
in diameter, Some system of regulating cutting would correct 
this situation and certainly the areas which are Connected in 
any way with the headwaters of Streams, or the feeding of 
springs, should be controlled to the extent that they cannot *- 
clean-cut. 

Where conditions warrant, a certain amount of 
cutting would be continued, but such trees should be marked by 
a competent person and provision made for restocking where 


necessary. The intention would be to interfere as little as 


possible with the economy of farm prope>>; where the supply of 


wood is concerned, but in some cases it wuld be necessary to 
subsidize the owner in theform of Supplying him with *valueca 
or lumber, A large quantity of such material would be 2 7e*i+ 
able, however, from thinnings and improvements from the ith 


Forest, and could be used in this way. 

For many years now conservationists have 
advocated controlled cutting of woodlots. In same sections, 
particularly in tobacco-growing counties such as Norfolk 
County, the destruction of woodlots for the curing of tobacco 
has become alarming. It is admitted that the question re- 
Quires delicate handling, but where the good of the whole 
community is envisaged some middle road of agreement could be 
arrived at. Furthermore, the distribution of free trees by 
the government for conservation purposes is sometimes 
Criticized, and rightly So, where on one farm the owner plants 
an area with seedlings and in the same year his neighbour 
Clean-cuts a woodlot which perhaps protects the headwaters of 
@ stream, Infact, so distorted is the relative value of 
plantations versus established woodlots in the minds of some 
people that there are examples on record where municipalities 
have purchased land for reforestation and have allowed the 
owner to cut the timber before giving title. 


Tt is admitted, of course, that there are 
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extenuating circumstances when a farmer may consider it 
necessary to raise money by selling timber, This, in itself, 
is not so serious if the cutting is done in such a way that the 
benefits of the forest are retained. Young forests, as well as 
old, protect the soil and have water-regulating value. 

The basis on which a regulation of this kind 
should be carried out is a consideration of the woodlot con- 
cerned. To make a blanket ruling that all woodlots on the Nith 
should not be cut, or should come under one type of control 
measure, would not work to the best advantage of the community 
and certainly would not be in the interests of good forestry. 

Some woodlots have reached the stage in which 
they are worn out and if the land is good they shoulda «s clear- 
ed off and cropped. Others may be composed of a high per- 
centage of worthless species and have no relation to water 
regulation in the countryside, and likewise could be disposed 
of to advantage. But where the woodland has a direct bearing 
on water regulation, eroSion, retarding of the wind, and 
Similar benefits, the desire of the individual should be 
sacrificed for the good of the community. The whole question, 
therefore, resolves itself into an examination of each woodlot 
by a competent person, and the prescribing of a program of 


Management to suit each case, 


So. fencing Woodlots from Cattle 


The most progressive forestry action in Ontario 
in recent years was taken by the County of Halton in 1948 when 
the County Council passed a by-law to aid farmers in fencing 
their woodlots from livestock, 

The by-law states that the County of Halton will 
grant a sum equal to the prevailing cost price of 8-strand 
fence wire with a single barb (not the cost of posts or lahour } 
to a woodlot owner who will erect such a fence on one or more 
sides of his woodlot in order to completely enclose the wood- 


lot, thus fostering forest growth by keeping livestock out. 
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e woodlot must be of a size not less than two acres and live- 
stock must be excluded for a minimum period of ten years, 

Such action by the County Council is of in- 
finitely more value than the planting of many millions of trees 
artificially, 

Every county should pass such a by-law and it is 
recommended that the Conservation Authority adopt a similar 
scheme, 

The basic method of control usually advocated is 
cutting to a diameter limit; that is, that all trees below a 
certain diameter - for example, ten inches - should not be cut. 
Such a regulation may or may not be good forestry. In most 
cases it would not be because there would be much worthless 
Material below this diameter limit, such as poplar, thorn, 
Willow and other species, which should be taken out. At the 
same time there would be certain large trees above the diameter 
limit which should be left for the benefit of the forest, as 
well as trees suitable for reseeding the area, The diameter 
limit should not be a fixed rule but simply a guiding prin- 
Ciple; a sort of yardstick on which the landowner can base his 
calculations, In an area the size of the Nith Watershed a 
program of individual woodlot examination should not be too 
heavy a burden on the Conservation Authority. 

Seventeen counties in all have passed by-laws 
under the Trees Conservation Act which empowers the council of 
a county to pass by-laws restricting and regulating the cutting 
of trees, In each case the by-law has fixed minimum diameter 
limits below which trees may not be cut except in special cir- 
Cumstances. The object of this is to prevent the cutting of 
trees at the time when they are putting on their greatest 
diameter growth. These limits are usually 5 or 6 inches for 
White cedar, red cedar and black locust and range from 10 
inches to 16 inches in the various counties for all other 
Species, The limits which have been set are actually far too 


low for good forestry practice as most trees are making their 
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Clear-cut Woodlot: 
This woodlot was cut 
clear before the county 
by-law setting a mini- 
mum diameter limit 
was passed. Nothing 
is left for the future, 
and grazing would 
soon reduce it to haw- 


thorn. 


Woodlot Cut to the 
Diameter Limit: The 
diameter limit prevents 
the cutting of small 
diameter trees, thus 
leaving trees which will 
replace the larger ones 
which have been re- 
moved. 


Young Growth: Stand 
of young maple which 
has grown up natur- 
ally on a cut-over area 
Protected from cattle. 
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aximum diameter growth after they reach 18 inches in diameter 
but it is an elementary step in the right direction, Every 
county Should have restrictions of this type and it is recon- 
mended that similar powers be extended to Conservation Autho= 
rities as a means of protecting existing woodland on their 


watersheds, 


The counties with their diameter limits in inches 


are listed: below: 


County Cedar Others 
Brant © 5 14 Stump 18" 
Bruce “25,4 6 12 Stump 187 
Dufferin? 5 ip 
Durham® 5 10 
Elgin’ 5 lies 
Grey* (except Ke pel 6 12 
rnants) 
Halton” 7 14 Stump 18" 
Huron 5 LZ 
| Lambton® 7 12 Stump 18" 
Leeds and Grenville® 0 0 
| Middlesex” 6 14 Stump 18" 
Norfolk® 6 14 Stump 18" 
Oxforat 5 12 
Perth+ 5 16 
Waterloo” S 14 
Wellington? 5 12 
York®» 9 0 14 Stump 18" 


1. Unless otherwise indicated limits are DBH, that is, 
diameter breast high or 44 feet above eround. 


Be Brant, Bruce, Halton, Lambton, Middlesex and Norfolk 
limits are 18-inches above ground instead of 4% feet. 


3. limits apply only in the south half of Bruce County. 


+. Bruce’ and Grey also have an 8-inch limit for poplar and 
birch, 


De Dufferin has a 10-inch limit on basswood. 


6. Durham also has a 5-inch limit for birch, black locust, 
black ash, soft maple, tamarack and willow. 
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aT Ae i 
Eigin has a 5-inch limit for black locust, 


Leeds and Grenville have imposed no limit ana th 
is almost worthless from a forestry point of vie 


e by-law 
We 


9, York has no limit on poplar, Manitoba maple, black locust 
| tamarack, white birch and willow, 


Setting the limit at stump height corresponds to a 
higher limit DBH and has the added advantage of being easier 


to check after the trees have been cut, 


6. Forest Fire Protection in Southern Ontario 

The task of protecting woodlands from fire in 
southern Ontario presents a very different problem, or rather 
series of problems, from those of Northern Ontario, and con- 
sequently must be handled in a somewhat different manrer. 
Though fire is only a serious question on the Nith Watershed 
in certain areas such as the Ellice Swamp, it is a question to 
which some attention should be given. 

Northern Ontario is predominantly fores > land, 
the population is sparse, parties travelling through the 
forested areas are fairly readily accounted for by means of a 
permit system during the fire season, and watch is maintained 
for fire by means of look-out towers and air patrol. 

In Southern Ontario south of the Laurentian 
Shield the land is normally potential agricultural iand with 
the woodland surviving in isolated patches as farm woodlots or 
in larger more or less continuous blocks of swamp or sand up 
to ten thousand acres in extent. The population is, relativel: 
speaking, fairly dense, no part of any woodland is more than 
two miles from the nearest human habitation and most roads are 
travelled by a comparatively large number of people. 

In spite of the publicity given to the damage 
Caused by fire the average person does not realize how serious 
this Pe Though he may know that young growth and small trees 
are burned by surface fires he does not realize the extent of 
the less obvious damage such as the destruction of humus which 
itself preserves the condition and water-retaining capacity of 


the soil, When the humus and ground cover are destroyed the 
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sun and dry winds remove the moisture required for tree growth 
and plant nutrients are destroyed, The heat of the fire also 
injures the growing tissue inside the bark of older trees which 
are not actually burned, exposing the wood to attack by insects 
a fungi. Even though through time the wound may be com-~ 
Bpletely healed, the damage shows up as defects when the tree is 
cut for lumber, 

Many farmers in Southern Ontario are so completely 
ignorant of, or indifferent to, the demaging effects of fire 
that they deliberately set fire in peat land to burn off the 
peat, starting fires which it is next to impossible to ex- 
tinguish, Such fires burn for months, even under the snow, 
destroying many acres of woodland every Veare nob oat oH. the 
land of the person setting the fire but frecuently ste 3 
gover land adjacent to it. 

The first step in fire control is fire prevention, 
and the best assurance of prevention is an SHLeU Tenn PepLiLSe 
opinion which will make every member of the Truteal cowenaity 


Conscious of the seriousness of fire Cemace 
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& citizen to do all he can to prevent it. The @ermer can pre- 
vent most fires in farm woodlots if he exercises t 
that he does around his home and puilding, 

Experience in the United States has shown that the 
Mos. effective fire protective systems in rural districts are 
those set up under a state organization with locel wardens 
appointed by the state forester on the recommendation of the 
local town? councils, In the rural parts of the State of Mrins 
€ach town appoints its own fire wardens who handle fire pro- 
tection in the town cvite independently of other towns, This 
means there is a lack cf co-operation between towns, wardens 
receive little practical training, organization is loose, and 
aS wardens hold office at the pleasure of the town council 
there is a serious lack of continuity in administration. 

In New Hampshire and Vermont wardens are appointed 
by the state forester on the recommendation of the council and 


in Vermont they serve until they resign or are removed for 


ee a 


- The "town't in the eastern United States enrresnonds closely 


i marys od qo Bain. ont ‘ake , supa 
at ciated aid we Boe as on; Go" waite ‘soon 


efasos 08 Bes Ohwwoss) crac cuateansetn kee evemre? (ium 3h 


. £ Lek 70 
at 


et} tn etostts Whee Wee, yee i 9: 


mya (A tet} “ S ey i ie e il 3 4 ais rt i 3 £ no a4 cw eerrky 


1 
4 M y 
, eer ay" Ae, te ry 
nat Gebaw tivo ladon Ok eevee belt oe 
" f 
‘ ; ee 
: ny 
‘pe fare veya). Bris Thaw bi 2 See 
ad apy ij S 
. ni Vite, ry q A wd ae we Se 
‘ : 
; ut +b 
* OW 
3 me as & i = be ‘ihe Cae ele 
vUr ‘} ae, 1 Lik Terk he “” ire 
4 Pie tert 
| H 
4 
\ 
' i 
pis 
i 
, a 
1 , Nae 
] +” © “a ‘ : 
+ 
Pt 
era | 
" . - , ~ 4 
#* if 
ata? t + Bie 
< / . ] 
’ r¢ 
- C / 
t hs 
_ ’ , , : ? 
‘ w Div 4 > * 
alas LaltJ a iY a ios 
5 ip aL a had if 
elt) 
t wi a Nes © . , t ' 8: pak 3 
= . - ” , an ~ . os, xy 
-_ e & af wt ra ~ - he \ 
i 
> er re tt HOt St ee eI ne. A Ae NR tit - om 


Titnesn [on » * ur B@ Caer er ¢ ry 7% 1 Fat | 


q - 54 - 


cause by the state forester, 


Mr. H, H. Chapman, writing in the Journal of 


Forestry, states”: "It is not unreasonable to conclude that 


tue ratio of 34 to 1 in damage per acre of woodland between 
these two statcs (Maine and New Hampshire) is the direct con- 
sequence of Maine's failure to depart from the 'fire bucket! 
principle of town organization", 

From the evidence collected in the northern states 
of the United States, where conditions most nearly approximate 
those of rural Southern Ontario, it is apparent that the most 
effective fire protective systems are those set up under the 
following conditions: 

(1) Where the system is organized under the 
direction and control of the state forester 
and the wardens in each town are appointed 
by him on the recommendation of the local 
council, 

(2) Where wardens paid an annual retainer are 
actual residents in the locality. Usually 
they are farmers who have had practical 
instruction in fighting fire. They have the 
power to call out other local residents to 
help in fire fighting and maintain a store 
of fire-fighting tools on their premises. 

(3) Where the warden is assisted in his work by 
all members of the community. That is, his 
address and telephone number are known to 
everyone and fires are reported to him 
immediately. 

(4) Where designated members of the community 
know that they are likely to be called on 
to fight fire and are paid so much per hour 
for the time they are so employed. 
| <a 


2. Journal of Forestry, Vol. 47, No. 2, 1949. 
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(5) Where every resident is thoroughly fire- 


conscious and realizes that loss of timber by 
fire is a loss to the whole Community, and 
considers it his duty to prevent, report and 
fight fire, 

(6) Where fires for burning brush and rubbish may 
be set only after a permit has been obtained 


from the local firewarden. 


7. Marketing Woodlot Products 

Many wood-using industries operate in Southern Ontario. 
These include sawmills, pulp mills, veneer factories and 
furniture factories as well as others requiring special pro- 
ducts. These industries use large supplies of lumber, most of 
Which is brought in from Northern Ontario and the United States, 
smaller quantities being purchased from woodland areas through- 
muy the agricultural areas in the Province.. In purchasing 
these supplies no organized method of marketing is practised 
which, besides stabilizing prices for such products, could also 
Serve aS a clearing house for quantities and types of certain 
Species, Almost everything the farmer sells is aided to some 
extent by a scheme of marketing, and woodlot products should 
not be an exception. 

As a partial solution to the problem of marketing the 
products of fari woodlots in Ontario, it is recommended that the 
following steps be taken immediately: 

(1) That all sawmills, both permanent and portable, 
and irrespective of size, be registered and 
required to report their daily and annual cuts. 

(2) That lists be prepared of all wood-working 

industries which purchase woodlot products in 

Southern Ontario, including sawmills, pulp 

mills and veneer mills as well as agents 

handling piles, poles, posts and fuelwood ; 


these lists to include the type of material 
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purchased, whether linen bolts or pieces 

and the specifications for the same , 
including species, Size, quality ana erades. 
That wherever possible current prices of the 
above-mentioned products be listed. This 
information is now available to woodlot 
Owners through the District Forest Offices. 
The subject of marketing is covered in 

more detail in Chapter dealing with 


sawnills, 
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CHAPTER 6 


FOREST INSECTS AND DISEASES 


1, Forest Insects 


In any project, Such as proposed for the Nith 
Watershed, careful consideration should be given to the preven- 


tion of insect outbreaks and adequate arrangements made for the 
immediate application of control measures when these become 
necessary, While it is not possible to predict accurately the 
course insects may take under the ever-changing conditions of a 
newly forested area, there are a number of fundamental prin- 
ciples which, if applied, will greatly lessen their destructive- 
ness, 

It is important to avoid the planting of large 
areas of one kind of tree, otherwise conditions will be ideal 
for an outbreak of abnormal numbers of some insects which 
preter the food afforded by that particular host. It is pre- 
ferable to plant in blocks, the blocks distributed so that 
trees of one species are separated by blocks of different tree 
Species. This tends to keep outbreaks localized until natural 
agencies bring them under control and facilitates direct con- 
trol measures if such become necessary. 

Poors Ahportant. to*plant only the species oF 
trees Suitable to the site and existing growing conditions. 
Healthy, vigorous trees are certainly more resistant to insect 
attack than weak, struggling ones. 

Over-mature and dead trees should be removed 
from the existing stands as these harbour bark-beetles and 
wood-boring insects, which may become excessively abundant and 
attack healthy adjacent trees. 

Care should be exercised to prevent ground fires 
Even light ground fires are frequently followed by severe out- 
breaks of bark beetles and wood-boring insects. 

Woodcutting operations, sawmill sites and wood 
storage yards should be carefully supervised or they may becom 


reservoirs of infestations. 
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It is essential that Surveys for insect con- 
ditions be made each year so that any abnormal increase in 
insect populations may be noted and control operations initia- 


ted before they develop to outbreak proportions. Serious and 


widespread outbreaks are frequently prevented by prompt and 
well-timed spraying operations over a comparatively small area, 
It is therefore necessary that spraying equipment be available 
and that laneways be maintained within the plantations for 
spraying purposes, Outbreaks of an extensive nature can 
generally be brought under effective control by strip spraying. 
In this method, alternate strips of trees in large plantations 
are sprayed, thus reducing the initial infestation and at the 
same time causing the native parasites to concentrate and build 
up in the unsprayed portions. This reduces Spraying operations 
and the number of lanes for the passage of spraying equipment. 

Owing to the danger of injury by the white pine 
weevil, white pine should not be planted in pure stands unless 
the stands are very densely stocked in a good site. It is 
better to grow white pine in mixture with some immune species 
Such as the better hardwoods. The protecting species should be 
taller than the white DiIne. al Loast. in Lhe carly years, 

In conclusion, it should be recognized that pro- 
tection against leaf-feeding insects is very desirable since 
defoliation of a tree weakens it and thus makes it more suscep- 
tible to attack by bark-beetles and wood-boring insects as well 
as by organisms which do not usually attack healthy trees but 
which will hasten the death of weakened trees, lLeaf-feeding 
insects alone may kill a thrifty, broad-leaved deciduous tree 
by completely defoliating it for three years in succession. 
Conifers, however, are usually killed as a result of one coli- 


plete defoliation. 


20 Tree Diseases 


Productive woodlands require protection against 
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fire, trespass, grazing animals and rodents, insects and 
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disease Protection is a pa 
. part of forest management, and under 


Ee policy of sustained yield will be maintained in continuity, 
Good forest management is reflected in the health of the woods 

and, conversely, damage on account of disease is often a Sign 
of mismanagement or neglect. In general, an objective of 
maximum yield, with attendant intensive Silviculture, is 
compatible with, and often facilitates, protection and disease 
control, 

For the purpose of discussing their pathology 
and protection, the hardwoods may be considered Separately from 
pine in natural stands or plantations, The chief diseases of 
the hardwoods are the various trunk, butt and root rots, and 
chronic stem cankers, which are all endemic and may cause 
serious damage unier ageravating conditions, Woodlots on the 
Nith Watershed present very diverse conditions with respect to 
the incidence of these diseases, a circumstance which is usually 
related to their past history. Thus many containing old timber 
are in need of heavy preliminary Salvage and sanitation cuttings 
as a result of mismanagement or neglect. Such cuttings should 
precede or be combined with cleanings and improvement cuttings, 
designed to improve the composition and structure of the stands. 
Having established a sanitary condition, normal care should 
maintain it and obviate loss on account of decay, 

The wood rots are commonly thought of as 
diseases of mature and over-mature timber, but experience has 
Shown that infection may occur at a very early age. Thus in 
hardwood sprouts the stem may be infected from the parent 
stump. In older trees infection is chiefly through wounds, 
Sither of the root or trun., which may be caused by fire, 
trampling by animals, insects, meteorological agencies, or by 
Carelessness or accident in felling and other woods operations. 

Hardwoods are commonly cut selectively and not 
infrequently in clear fellings. Few foresters will approve the 


latter system, which is in fact often intended as a liquidation 


of the property. A system based on yearly selection, or 
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requent periodic return, to Conveniently planned Subdivisions 


has obvious advantages for small woods, 


? 
and is well adapted to 
the control of decay, 


For many reasons "cleanings" in the reproduction 


are deSirable, especially where the woods have been heavily cut, 


While favouring the valuable Species, those sprouts which, on 
account of decay hazard, are of undesirable origin should be 
eliminated. Such will comprise Sprouts from the larger Stumps. 
and those from above-ground position, 

In harvest cuttings, which should recur at 
frequent intervals, the permissible volume allotted should in- 
clude trees in which incipient decay is discovered and so far 
as poSsible those which have become a poor risk through injury 
or other circumstances, 

White pine is found in young plantations and 
in natural stands, almost pure or mixed with hardwoods. From 
the latter stands it tends to disappear on account of hardwood 
competition, except on sites which are particularly favourable 
for its reproduction, The white pine blister rust, which, with 
the well known shoot weevil, is a principal enemy of the species 
is a factor contributing towards the elimination of seedlings 
and young trees, 

White pine should be encouraged on those sites 
Which are naturally suited to its reproduction so that fairly 
Compact growth may be secured, thereby facilitating the pro- 
tection problem, It is an important and valuable species in 


Southern Ontario, and its cultivation should be promoted by the 


institution of effective blister rust control facilities. 
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CHAPTER 7 
LAND ACQUISITION 

The problem of land acquisition in any part of 
agricultural Ontario, where practically all the land is pri- 
vately owned, is one which requires careful approach, ‘The 
ownership and use of land, especially for agricultural pur- 
poses, is considered by most citizens as one of their few 
remaining inalienable rights, However, where the good of the 
whole community is under consideration, such personal rights 
should be, and have been, overruled under the principle of 
eminent domaine Examples of such cases are the building of 
highways, the construction of power lines, and the acquiring 
of land for military purposes in the event of a national 
emergency. 

In Southern Ontario compulsion has not been 
exercised to any great extent by the Government in planning 
proper land use schemes, But who would gainsay the fact that 
the acquiring of poor land on the Nith Watershed for conserva~ 
tion purposes constitutes a national emergency, and therefore 
requires a more permanent authority than the individual to 
bring it back to its proper use? 

However, in dealing with land acquisition it 
should not be the desire of any authority to approach the 
problem in a dictatorial manner, It will require careful 
handling, and as a preliminary step in such work the people 
of the area should be acquainted with the purpose of the 
scheme, its ultimate benefits to the community, and by 
explanation and demonstration be gradually brought to the 
point where they will be glad to co-operate. 

The only part of the Nith where large-scale 
transfers of property from private ownership to a forest 
authority would have to be made is in those areas which are 


recommended as source areas. 
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1. Methods of Acquiring Land 

There are several ways in which land can be 
acquired and controlled for conservation purposes, and it is 
proposed to enumerate and discuss these briefly in this 
section. 

(a) Transfer by Private Sale 

The most satisfactory method of acquiring 

land is by private sale between the Conservation Authority 


concerned and the landowner. ‘This method has been followed 


‘ by the counties of Ontario in purchasing land for reforesta- 


tion work in building up the system of county forests, which 
totals in round figures 65,000 acres. ‘This method has its 
drawbacks, however, as individuals who have not the community's 
welfare at heart, or for one reason or another have an 
exaggerated idea of the value of their property, may block 
the completion of a unified area by refusing to \sell,~ This 
was overcome in the State of New York, which has purchased 
over 450,000 acres of land for reforestation, by refusing 
to buy individual parcels of land unless there was a suffi- 
cient number in a group to make a contiguous block of 500 
acres, 
(b) Maximum Price per Acre 

Another method which has been used has been 
to fix a maximum price per acre for this class of land, 
beyond which the forest authority is prohibited to go, 
allowance being made for the presence of good fencing and 
buildings on the properties, which in some cases have been 
removed by the vendors and allowed as part payment for the 
land, 

(c) Agreements 

Where owners of property prefer to retain 
their woodlots, or where parts of farms fall within the 
forest area prescribed, and providing the retaining of 
Ownership does not jeopardize the complete conservation 


scheme, agreements could be made for the control and 
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management of such areas, 

This method has been adopted by the Dominion 
Forest Service in Nova Scotia, where it has been desirable 
to control wooded areas for experimental and conservation 
schemes, and in this particular case the agreements cover 
a period of twenty years, 

In Ontario there is one example, at least, 
where a municipality leased a part of a farm for reforestation 
work for fifty years, and one United Counties council has 
adopted the plan of taking easements on land for the same 
purpose. 

(d) Control by Existing Legislation 

Under the authority of the Private Forest 
Reserves Act (R.S.O. 1950, Chapter 288), the Minister of 
Lands and Forests, on recommendation to the Lieutenant- 
Governor in Council, may, with the consent of the owner of 
any land covered with forest or suitable for reforestation, 
declare such an area to be a private forest reserve. When 
such an arrangement is made the Minister or his representative 
may reforest such areas, supervise the improving and cutting, 
and prohibit the removal of trees by the owner without his 
consent, and also prohibit the grazing of the area by cattle. 

(e) Life Lease 

Many of the farms on the proposed forest, as 
already mentioned, are of low agricultural worth and are 
supporting families at the present time. The problem in such 
cases is not so much the purchase of the property as what 
will become of the family after the farm is acquired. [In 
almost every case it would be impossible for the vendor to 
purchase another farm with the money he receives, except 
one which is of approximately the same value outside the 
forest. In some cases such farms are occupied by older people 
whose families have grown up and left the community. The re- 
moval of these from their properties might work undue hardshi} 


on them, and in fact in some cases they might become a burden 
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wah thien 
on the municipality, With some of these the plan of giving 
the vendor a life lease would be sufficient. In most cases 
such old people make little attempt at farming the whole 
property, but require only sufficient pasture for a cow or 
two, enough land for a garden, the house and buildings, and a 
supply of fuelwood. The plan of giving a life lease has been 
adopted in the case of two properties, ~ at least, on the 
county forests in Ontario, and has proved satisfactory to 
both contracting parties. 
(f) Tax Delinquent Land 

Under the Statutes of the Province of Ontario, « 
land which becomes tax delinquent is sold by the County 
Treasurer. In the case of a farm this is not done in practice 
until the land has been in default for three, or in some cases, 
four, years. Even then the owner has the privilege of re- 
deeming his property within a year. Where such lands are 
marginal or submarginal, they are sometimes bought for only a 
part of the area which is of special value, such as woodland, 
old buildings, or a good field or two. In some instances the 
poor land remains idle and frequently appears again at the tax 
sale, The fact that such land becomes tax delinquent is an 
indication in many cases that its ultimate use is forestry, 
Under the present Statutes the municipalities are not permit- 
ted, at the first sale at least, to acquire or reserve such 
land for conservation purposes. Consequently this report 
recommends that the Authority expropriate all tax delinquent 
land subject to the regulations of the Municipal Act. 

(g) Expropriation 

As a last resort in land purchases, or where 
the owners cf abandoned land cannot be located, such areas 
can be acquired by expropriation. The Conservation Autho- 
rities Act, R.S.O. 1950, Chapter 62, Section 15 states: 
Ri A a rcieto 7 vn no a Oot wot. eG ls es eee 
1, \Korthumberland Forest and Angus Forest. 


2. The Assessment Act R.S.O0. 1950, Cc. 24, Se 143, 


ciel cn 


- ne ranch iy 
oe: on 

re a: ” ion i 
- : wi ae 
fi 


ei ts Sd 
bor ae» 


ye i 


| igithyta a9 nate aay cae ‘ny 
wosty fe teoted tire oe Ries 


: in 4 

Le One 

: « 
vies ro 


Ni a eo Se i . % : ry 


o tl 
‘ 


“yok schivang ta 


8 ent iho bas eeiod GAS 
‘ y A} ie Ree Y es 
Rory FSi 9a.ae. te a 
St 5 , la ia aes © : = mal my 
dik to {sabe loute “pa siemeatady va ee eae 
6 . i fi, we li ee ee hb ow 1% ; f 5a ete nti 
+ WUE Srenis s er hte | oy hue 2 Same Mba vod x Oe Fs + & 
ao kirag sh 
5 fi ied di reate an Lkod 
py 1 oe mer ee Neh el 
8 rt te oot odd So avdudede eat aonee 
as ~ * 5. j ; 
- ‘ ; ‘ 
fel ey “Bd. VE RO Meupokion (ads suiogen 
Sak dir et ee He aie Se oe emi, ae 
LO ‘ . oie a ; nah 
ie 
. U 
: ; Ch BPR: PRG Get A 
ps ite i * ve if Wael 
ae ; { : we ee re ’ UY Pat TES 
fh 
‘ n + i p * we ’ 
eh (tha qoteqotte 
LG 40" Pau t tg Cel ahr 
we ’ 
geihe ; ; ve . Hor; Wen 
a 4 id HM Lote ee nhs i Tha a? 
a j a 1 ‘ ‘ i \ ei ar 
; . ; ' pe Kas pias Lot AP SOS hs 
! P 7 
dha ea Oca ag ane oh 
a f es iy way? a } fe CP é Far Fi ; Z | ae 4 a 4 ye vy ade Ve : 
5 we a preys 7 3 - be ie 5 ; 
ee ; , , Pr i 
rey i ‘ A : ‘ Fd chet E ohh j 
, co otawtegaue 
r MADE } 4 yet 
bt a de \ ii : ry ee g iio 
id Bi i itt H tis Joo 
oy f ere eepiae wi" i ‘f F 
ender stn kotene ues ouniontaeranar ie ; 
‘ , a , 
’ 4 ‘ 4 ‘ee f | 3, & \ 
4 ¢ Li j ON eo 8 
" : i ' y x : 1 { . ~ vd pomzay 
w 2 : . Pl it « vw “ . Pp 
= a . Oe Ba oath aes * ee ee ee 
07 CAS yh foe o" Stites 
é ule Pa 
‘ ‘ a \ ; » - ¥ 
s2 PR O, -O.8.f toh siete mee 
a F F é i 


> 


-65- 

"Por the purpose of carrying out a scheme an 
authority Shall have the power to purchase or 
acquire and without the consent of the owner 


enter upon, take and expropriate any land which 


it may require and sell or otherwise deal with such 
land or other property." 


Also under the Forestry Act (R.S.O. 1950, 
Chapter 147, Section 13) provision is made for the removal of 
settlers from lands unsuitable for farming. To quote: 

"Whenever in the opinion of the Minister, it is 
found that settlement has taken place on lands 

not suitable for agricultural purposes, and which 
said lands are required for forestry purposes, the 
Minister shall have power to make arrangements for 
the removal of such settlers upon such terms as 
may be agreed upon," 

As a matter of general interest, it should be 
stated that this Act also provides for the power to close the 
roads on lands taken over for forestry purposes, the setting 
apart of lands for settlement, and the removing of settlers 
from lands unsuitable for farming, It should also include, 
however, provision for acquiring permanent or community 


pastures, and pondage areas where these are required, as an 


integral part of a large conservation project. 


2. Cost of Land in the Proposed Nith Forest 


It would be impossible to give an accurate 
figure for the total purchase price of all land in the 
proposed forest without consulting the owners of the indivi- 
dual parcels. However, as an indication for arriving at the 
approximate cost, the amounts paid by the several counties 
and Conservation Authorities of the Province in purchasing 
land for their forestswill serve as a guide. 

In the table below a cross-section of land 
costs for some of the county and Authority forests will be 
found, Lanark County is not listed as the land for this was 
not purchased by private sale, Norfolk and Peterborough 
Counties, which have large acreages in their forests, do not 
come under the county forest agreement. It should be pointed 
out, too that the acreage listed under each forest does not, 


in all cases, represent the total acreage of that forest to 


mid 


ale 


‘ 
« . 
: ‘ 
pete ia 
ute 
oe hice 
ct 
y , 
oy 
reaes wes 
nn 
oa 


em te rome? “oat “Tht oho Al wo 


mie °s . Sure 
ae wee OK, The my » ¥ wer fs fury ab es . | as 4 r on) Se 
i 4 hak f j . 1 rie’ rh au ‘ 48 ee 4 
ay 
z i 
’ 3 e ‘ ge te : : Gi py oe hr Bp 
’ - « 
’ { \ h bed } a : * i 1 1 we 4 z ' iy! a Ai ih 
4 , Mel 7 : 
ae prt) ean Be TAPS Ss vs ty ' eae is fos 
a =f Dope Swindell oe an et a tet. 5 ty en? a eae | own | ie F pes ee 7 th :" } pe oe, 
1. - ao GNU LATS: She 1) LET Peaks oe ees Ak Subs! ebay er Dt Gk ae DA of ILO. Oh FOS 
i“ ® ¢ 
_ iv vu ; van a Fi ate F F * pa eke. 
, “> ’ : on ae * ‘ - ” Pel i 
+ oy A N ‘rye cot ere Sire <P i Peta a ory he By aya Sh) arcane ' 
oho ti 8 Stow Shoe sSahnod Bae 
Rat ; 
ist / 
$ we a Pu 
ce _ ing A ‘ ots ss ee i a yo 
ew ' Mi ! f ab | E ars * re | tx) 4 tag 
aie ae oe ss e 
Z iat oe 4) ~ ct. ame Ik fon ye pre. 
4 t iM j f Par ~~ 5 a, 
eee PEDO. fh Le Beery acu Lanta ee baer’ 8. 
om ” nm emmppe heey de mw ae ey Oe ~~ + eel eo} 
‘ ah fs , 7 i 
eer CONT ery ee ee et ae Pe ars ren fe. eink Ct. a 
! a OD IS a a u : 3 Ca ee OC a aA OW wk 
cy tt ; yl ¢ . [ a a 
im | e+ + ' 4 4 ‘ ( 
- . 4 t 
ie ; . ? 
° 7 : : 
& fio em ; “ . Ewe $ “ 
thant BMA . ae “ai ' ti { tires + 
a4 4 
| rs fe? iN 
f ‘re 4 ¥ ie 7 
CTL oT a6) Phat 4 x 
mie J ‘a 
aor } : eT rely yoee 
: 4 a0! Blab V2 aie 
¢ + * 
:e qe ' . ie ie 2 \ 5 
} | ae 
* ‘ J ¥ } icf a i 1 
a A 
> N A . e 
‘ * My 
ad f # j aE: 8 
hem ; 
? q Toney ot ra 
. ry , . 
‘ ‘ ls * ; $f aR Twi 
Be 
or : 
‘ { J : 


rr fe iene > 
icaite -3 


ee 


my Ti eet rece’ ae cow ‘ell ve 
SE qantwo ent 20: trengos ant: 


oo 


3 erage coun ‘Hast “ap tas erat tqotyxe ce 


lin A SiWwokesh patwteddo to LTee te 
“tol: 4 ouoaard 


GSUl-.0.8.8) Sod Varaarem ons robe 


¥ i) oa : 
fot vorg (BL sols 


Gb oY ¢uetainim onto motaiqe a ae 


4 - dousi° ao goaly irenad vend, Fitemetshee ae 
tink ta Aetp take lots feud ivot 136 rot ofdad 


rot f Thine? ote ete 
moKety . © Wael finde Crh 
iio dove To Lawotre 

‘Hoge beotgeaie 


i : 
aoe ee mel | 
tyowe I¢ (descaiat Lerten “a0 ) Be 
oe 


Be Te Siew vee? oe nies ‘ é aan 2 d 
one) hn amads he ‘eyta geo? pak ype Meng 


p 


z _ 
= Es rr 
‘ if > 2 on 
| t etal! pez 
Acs 7 
= ror y = ' 
‘ ¢ e 
‘ 4 . * . 
a \ ae oe 
xs 
‘ ty = mn? nay 
re , 
i i 4 
. foot toa 
bet Pe s ¢ : dertgs be , ; 
~ L« bik . “y' 
eo z i 
he 
e f 
a os " 5 % ~~’ i i 
4 r ¢ Tan + ple Fe Nab oe c 4s 
ns aN “4 - is iy 
ata . ”* 
F af 
ee m, he ’ s a 
) a a he ty “ me Ps, 
iss peep: Leos Tele r 
“ ' 


-66- 
date, but only that part of it which was purchased by private 
sale, Of the remaining land making up the total acreage on 
some of the forests, some was tax delinquent and was therefore 
purchased at a low figure, some was purchased from the Crown 
at a nominal sum, while of the remainder the particulars re- 
garding area, cost and nature of purchase, have not yet been 
listed with the Department. 

TABLE SHOWING COST OF LAND 

PURCHASED FOR FORESTS 


of Forest ' Owned By | Acres Cost 


aska | Ganaraska Authority | 3,253 | 22,078.00 | 6.78 | 
J | Thames Authority Pace ha 370.17 5 ee 


| York 
| 


: , | 
| t 
ls | 40,144 | 176,814.68 4.45 | 


3 Simcoe 9 
sin Dufferin see | ee ena 
aa Northumberland and ; 
a ci AOU Oy De Ew OOnt \.Gage 
a 463 | 2,896.00! 6.25 
ie | Simcoe : | Byeoe | 1S O2E 700.4 16S 
3e | Prescott and Russell | 14,416 | 33,188.00: 2.30 
siek } Leeds and Grenville 1,789 | 5,367.00 | 3,00 
or Lake | Bruce PS Ssh Vise Bakes Wr mee oeD 
wmberland {| Northumberland and | : | 
. Durham PaeyOsh | 5,020,004. erae | 
wake Simcoe ae Lore mh Oe is: oh taunt an} 
le Bruce 46a) a7 7 8s ,01 | 
tontio Simeoe Py BOO MLE «es BOUs OOn gt Oa 
Ldge Ontario pe has | 9,050.00; 9.28 | 
age | Victoria | 1,715). (96, 061),00 ba. 95 
| 1,174 | 19,516.00 /o6.6R. 4 
‘ f 


It should be pointed out too that land acquired 
in the future by the Ganaraska Authority is likely to cost 
More than the average price per acre of $6.78 because most of 

the poorest denuded land has now been taken up and the remain~ 

der has more woodland and potential woodland which will 
naturally raise the purchase price. fhe very low cost of land 
im the Thames Watershed is explained by the fact that it is 
“mostly burned-over swamp land with a peat soil which is of 


no economic value at the present time. Actually the average 


price of $4.29 per acre includes a ditch tax which exists as a 


lien against part of the property so that the price of the 
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1 itself was closer to $1.00 per acre. However, it is 


ential forest land having produced black spruce, tamarack 
| white pine in its original state and is also essential 
the water conservation program. 
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CHAPTER 8 


. SNOW FENCES 


In the climate of Southern Ontario snow drifting 
may cause much inconvenience and sometimes hardship. Control 
can be readily effected by means of windbreaks and is dependent 
On proper placing with reference to lanes of travel and topo- 
graphic features, 

Where space is limited or land valuable lath 
or board fences are frequently used, but the cost of erection, 
removal or maintenance of these can be materially reduced by 
using trees as permanent windbreaks or shelterbelts. One or 
two rows of trees are usually referred to as a windbreak and 
mere than two rows as a shelterbelt. The latter is preferable 
if space permits as it gives better and more permanent pro- 
Bection, 

The prevailing winds in Southern Ontario are 
Benerally from the west so protection is usually required on 
the west side of north-south roads, on the north-west side of 
northeast-southwest roads, on the south-west side of northwest- 
southeast roads and on the north side of east-west roads. 

The object of a snow fence is to mechanically 
reduce wind velocity near the ground in such a manner as to 
Cause a drift to form where it will be least harmful. The 
reduction in velocity creates two pools of relatively calm 
air, a small one on the windward side and a much larger one 
On the leeward side, and it is here that drifts form, leaving 
the area further to the leeward free of drifts and compara-~ 
tively free of snow. ‘The deepest part of the calm pool is 
Close to the windbreak; if the windbreak is open at the 
bottom - that is, composed of trees with few or no branches 
near the ground - the deepest part will move further to lee- 
ward, As winds become stronger both the depth expressed in 
terms of velocity reduction and the width of the pool on the 


leeward side will increase and the centre will tend to move 
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further away from the windbreak, 

A single row of trees, unless it is of a dense 
coniferous type, is seldom dense enough to completely stop 
winter wind and may create wea te, just -as poor placement 
of windbreaks may accentuate drifting conditions. 

A wide belt of trees which will accumulate a 
jarge drift of snow on its windward side may be planted right 
to the edge of the road, the windward edge extending back a 
distance equal to three or four times the height of the 
Brees and generally at least 100 feet, 

In some places the snow trap type of windbreak 
is effectively used. It is composed of one or more rows of 
trees close to the road with a wide opening to windward and 
then a single row of trees, ‘The single row arrests the first 
force of the wind and the snow is deposited in the opening. 
This has the advantage of requiring fewer trees than the 
Shelterbelt and leaving the ground between open for cultiva- 
tion in summer. 

Any prejudice which may exist against wind- 
breaks for protection against drifting snow on roads arises 
from poor or poorly placed windbreaks. If a windbreak has 
Ppenings in it or if it ends abruptly streamer drifts will 
form. Windbreaks should be kept dense and tapered down at 
the ends by using progressively smaller species of trees and 
shrubs to prevent the formation of streamer drifts. 

Trees are being used successfully as snow fences 
in Ontario by the Department of Highways, by railways and by 
@ number of counties, 

The practice of the Department is to acquire 
the land by purchase to a width of 100 feet from the centre 
line of the pavement and plant a three-row windbreak 80 feet 
from the centre line, The land is ploughed and cultivated 
and bushy stock about 2 feet high is used. Weeds are kept 
mowed between the rows and on the open strip between the 


windbreak and the pavement, which entails a lot of work on 
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SNOW FENCES 


VGLE ROW WINDBREAK 
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Two methods of preventing drifts at the ends— left end of shelterbelt terminates at a hollow, 
right end is tapered down to the ground. 
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‘the part of maintenance crews in summer. The windbreaks 
are kept down to a height of 7 feet, pertly because many 
farmers object to their view of the highway being obstructed 
and also because they are proud of their herds and fields 
which they want to be visible to passers-by. Also cutting 
the tops off the trees reduces the temptation, which some 
persons find irresistible, to cut them for Christmas trees, 
County practice varies; sometimes the land igs 

purchased, sometimes it is leased and sometimes it is planted 

by agreement. In all cases the County erects a fence behind 

the trees. In return for the use of the land one county 
plants a three-row windbreak round the farm buildings. 

Waterloo County has planted an excellent shelterbelt over 

four miles long on the west side of the county road running 
north through Linwood. Here the County has acquired a twelve- 
Tod strip (198 feet) and planted the six-rod strip farther 

from the road, leaving the six-rod strip next to the road to 
macch the drift while the trees are small, When the trees 

geet bigger it is planned to complete the shelterbelt by 

planting the six-rod strip next to the road. ‘The trees used 

are transplant stock about one foot high obtained from the 
Department of Lands and Forests and planted in furrows. 

Weeds are kept mowed until the trees are large enough to 

Shade them out. 

The species of trees used are Scotch, jack, 

red and white pine, white and Norway spruce and white and red 
cedar. The Department of Highways uses both white and red cedar, 
which it obtains from areas where they are growing naturally, 

as well as some species usually considered as ornamental stock 
Which it grows in its nurseries. These include mugho pine, 
barberry and Chinese elm. This last is the only hardwood 

tree used in windbreaks. It grows rapidly and its fine 
branching system makes it nearly as effective as an evergreen 
tree. The other common hardwoods such as Carolina poplar, white 


elm, silver maple and white ash are used fairly extensively in 


‘i 


ee teres ne 


q 


ks 
vt 


f 5 
Sa 
i y* 
* a 
“f ud tae Shore 
" ¥ 
Sok eet , : 3 
+ af - x r| De oa ‘we 
he 3 Wi Sab Os. ee es 
a ate mtd de 
aS Sach" THetie 
3 : 
x " cr Pa 
(> et 
. 4 
7 f 
i” wi 
; a eat aay " - 
, ‘aA | ‘‘ 74 ‘ son pa atta ag ke 
= } . i} 
, , ? y Ag tig te Pie 
{ y PO dat ye iY by") 
5 i i a ¥ 
a wie sh ae 
, yy TS PUAN SLA 
eat 3 
o i i Ht 
‘ 
{ ‘ t | ee Ge Pil bea hs a 
1 : oi iy 
(N) yo linave ue } 
54 : 
f f ey Wer! 
a ; : ‘ bet Saree es re 
i ' ‘ L! + or 
) ey, ie 
/ a ; 
i f : 
A ; “ : : j : 
| LW j lat | fa, 4 hi 
’ » 
nytt 
helt he i 
Wika 
; a F 
{ i 
s 
os f 
Wy} : ' eee, 
aA 
| 
’ 
i 
\ 
i 
t 
“i 
‘ 
A 
4 
: 
Ss 
if 
: 
*. 
» ad 
‘ R 
MW ’ 


Highway Protected by Wood- 
land: The protection afforded 
the highway by trees is well 
illustrated here. Note how 
the stretches of road shel- 
tered by woodlots are clear 
of snow whereas huge drifts 
have formed opposite the 
open fields. 


Poorly Placed Windbreak: 
This windbreak, poorly placed 
with respect to the highway, 
has created drifts across the 
public road. 


Waterloo County Shelterbelt 
— Linwood: A twelve rod 
strip west of the road has 
been acquired and the six 
rod strip farthest from the 
road planted. The remainder 
will be planted when the 


original trees are larger. 


Weeds must be mowed for a 
few years until the trees are 
large enough to shade them 


out. 
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shelterbelts. 

Snow fences are usually beneficial to crops in 
shat they hold moisture in the fields in the form of snow in 
winter and reduce wind velocities and moisture loss by evapo- 
ration in summer, Occasionally they do cause ice to form 
over crops such as fall wheat and may be harmful in this way. 
The beneficial effects, however, outweigh the harmful ones 

so considerably that every encouragement should be given to 
their establishment in place of the removable type of lath 


fence currently in use, 
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CHAPTER 9 
WINDBREAKS 


enn 


In the process of Clearing land for Seri.culs 
ture, woodlots and belts of trees along fence lines have 
been removed which had served as natural Shelterbelts. The 
restoration of these in the form of windbreaks 1s essential 
to a complete conservation program in many parts of Southern 
Ontario. Mr, Me Loughryt in referring to Waterloo County 
states: 

"Forests and windbreaks of the county have been 
removed to such an extent, and the organic 
matter removed to such a degree, that soil drift- 
ing has become a serious problem in many areas... 
The policy we recommend in regard to windbreaks 
is to encourage the planting of desirable trees," 

When proper species are used and windbreaks 
are correctly placed the effects are almost entirely benefi- 
cial. The effects may be direct or indirect, .but in either 
case are the result of reduction in wind velocity. The 
effects of windbreaks on crops and cultivated fields may be 
listed as follows: 


(a) Direct Effects 


(1) Wind damage and lodging in small grains 
and corn are reduced or eliminated, 


(2) Snow and the resultant moisture are 
more evenly distributed over fields, 


particularly on the higher spots where 
they are required most. 


(3) Wind erosion of the soil is minimized, 
(b) Indirect Effects 

(1) Moisture loss by evaporation is reduced. 

(2) Temperatures in the fields are raised, which 
may prevent frost damage, accelerate growth 
and even lengthen the growing season slightly. 

(3) Erosion of the soil by water may be reduced 
by its more even distribution when released 


from snow, 


The benefits of windbreaks to buildings in 


reducing heat loss in winter have been shown to be considerable, 


+ 
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1. E.I. McLoughry (Agricultural Representative), Proper 
Land Use Program of Waterloo County. 1950. 
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Experiments conducted in the United Statest proved that 
more than twice as much heat is lost from a house, per day 
or per hour, with a wind of 20 m.p.h. as with one of 2 m.p.h., 
and a windbreak can easily reduce wind velocities in this 
proportion, Used in this way they can often be made to form 
an effective background for the house and home grounds, 
Another advantage of windbreaks is that they provide shelter 
and runways for insectivorous birds and small animals. 

Belts of trees comprising one or two rows are 
usually called windbreaks, and with more than two rows, 
shelterbelts, In Southern Ontario windbreaks as a rule give 
sufficient protection except where wind erosion of soil on 
rolling land is severe, when shelterbelts may be required, 

On level land windbreaks may nearly always be established 
along existing fence lines, but on rolling land considera- 
tion should be given to the contour of the land. The pre- 
vailing winds in Southern Ontario are generally from the 
west, so that the greatest protection will be derived from 
windbreaks on the west side, but the placement of windbreaks 
on the other three sides as well should be considered. 

Both the height of the trees and the wind 
velocity influence the effective range of a windbreak. An 
average windbreak will reduce the ground velocity of a 
e0-mile wind 10 per cent or more for a distance of about 
30 times the height of the trees. About one-fourth of this 
effect will be felt on the windward side of the windbreak 
and three-fourths on the leeward side. For example, if the 
trees are 40 feet high the total effective range with a 
20-mile wind will be 30 x 40 or 1,200 feet, 300 feet of which 
will be on the windward side and 900 feet on the leeward side, 
Generally speaking, the reduction in velocity is greatest 


close to the windbreak and tapers out to zero further away. 


—— 


—__ 


1. Windbreaks as a Farm Asset. U.S.D.A. Bulletin 1405. 
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A windbreak which has 
effectively eliminated 
wind erosion on light 
land. 


Crop shows little loss in 
size or vigour when 
planted close to Euro- 
pean alder. 


This is not the prairie 
but a windswept, tree- 
less stretch of Perth 
County. 


Contrast this farm home 

with the house above. 

The windbreak gives 
protection, comfort and 
4 stability. 


-73- 
With higher wind velocities and/or higher trees the pro- 
_portionate reduction and the effective range will be greater, 

A windbreak not only reduces the velocity of 
wind striking it but also slightly increases the velocity 
of the wind diverted over, round or through it if there are 
gaps. The increase in velocity of winds passing over it 
increases its effectiveness somewhat but the increase in 
velocity of winds passing round or through it will increase 
the damage caused, For example, snow drifts will form at 
these points (see chapter on Snow Fences), 

On level land in Southern Ontario windbreaks 
completely surrounding each farm of 100 acres would normally 
give adequate protection except for Jight rolling dand and 
such wind-sensitive crops as tobacco. These should be on 
the west side of north-south roads, but on east-west roads 
would have to be carefully placed on the north or south 
Sides, depending on the direction of the local prevailing 
Winds. On land which is not level at least the same pro- 
portion of windbreak to area should be provided, but in many 
cases this would have to be adjusted according to the local 
topography. That is, the trees should be planted on suit- 
able contours and where hilltops or slopes are eroding badly 
it will be necessary to establish plantations over a large 
part of the eroding area. The windbreaks should, of course, 
be tied in with plantations and existing woodland so that 
where these exist additional protection would not be required, 

Since density, both in winter and summer, is 
One of the prime requisites of a good windbreak, the conifers 
in most instances make the best windbreaks. The slower-grow- 
ing species such as white cedar and spruce give most protection. 
but the faster-growing ones such as the pines have the advant- 
age of attaining more effective heights in a shorter time. 

A number of broad-leaved trees have fine, dense branching 
habits and may be nearly as effective as conifers if the 


branches are maintained down to the ground; among these may 
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WINDBREAK PLAN 


for 
OOO ACRE BLOCK 


: cbs eee eee 


$: ; : 
1.25m. or 400 rods or 6,600 ft. _ 


This plan shows the minimum wind break requirements 
for a 1,000 acre block on level land. Woodlots and 
plantations will replace some of this and placement 
will have to be adjusted according to topography and 
soil on rolling land. 
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be included sugar maple, Chinese elm and European alder, 

European alder is gaining great popularity 
as a windbreak tree because it is a nitrogen-fixer like 
the legumes and does not rob the soil to the same extent 
as non-nitrogen-fixing species, In fact, tobacco is 
frequently planted close to it with little loss in size 
or vigour of the plants. As the robbing of the soil is 
one of the severest criticisms levelled against windbreaks, 
consideration should also be given to the planting of such 
leguminous trees as honey locust and caragana on certain 
sites. 

One consideration that should be kept in 
mind is that under certain circumstances windbreaks may 
cause air stagnation, which may increase temperature and 
moisture conditions to a dangerous degree in summer or in- 
crease frost damage in spring and fall on small areas, 
particularly in hollows, Where this is likely to Occur, 
windbreaks should be planted so as to guide the flow of air 
past such spots. Where these conditions develop after the 
windbreaks are established they may be relieved by judicious 
Opening up of the windbreaks. 

Experience has shown that windbreaks are an 
asset to any farm, that their adverse effects, if any, are 
local and easily remedied, and that in many areas they are 
Besential to the control of soil erosion by wind. It is 
therefore recommended that the Authority encourage the 
establishment of windbreaks by private owners in every way, 
and the purchase of a tree-planting machine which could be 


rented out for this purpose should be considered, 
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CHAPTER 10 
SAWMILLS 


For many years the forests which originally 
covered most of Southern Ontario were a hindrance to the 
progress of agriculture. ‘The forest was burned and slashed 
to clear the land for crops and, with only a small portion 
of the timber cut being utilized, the revenue realization 
from this measure was small. Later the manufacture of 
lumber and other forest products became an important industry, 
Exploitation of the forest capital rather than harvest of 
@ crop became the prime motive. This Sequence of attack 
0n the forest brought about rapid depletion of the virgin 
timber, 

The dwindling forest resources suffered further 
as available merchantable timber was liquidated from time to 
time to bolster set-backs in agriculture. In time of need 
the farmer derived income through woodland sale. 

This process of woodland depletion went on 
without consideration of forestry as an integral part of the 
farm business. Yet perhaps the most promising means of 
Supplementing farm income to maintain a satisfactory level 
of living in many rural communities is the husbanding of 
the forest resources and the development of a permanent 
woodland enterprise. Many farmers strive for high yield 
per acre or per animal in agricultural enterprises, but 
few give comparable attention to the productivity of their 
woodland. 

As forest depletion became more acute, there 
Was a rapid decline in forest industries. Now the forest 
Plays only a minor part in rural economy. Satisfactory 
Processing facilities are no longer available in many 
Sections to provide adequate outlets for farm forest products. 

When the farm woodlot is managed according 


to good forestry practices and the annual wood growth of a 
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-76- 
given area removed annually or periodically in trees of 
appropriate size, instead of treating the entire woodlot 


aS a crop and more or less clear-cutting once in a minimum 


of sixty to eighty years, then the woodlot should provide, 
in the majority of cases, a periodic cash return to the 
farmer from log and fuelwood sale. This Selective logging 
then, involving annual cutting equivalent to the annual 
increase in volume, offers to the log market small numbers 
of logs of different species and all grades from the indiv- 
idual farm woodlot, with greater numbers of logs from the 
larger woodlots, 

The profitability of the woodland enterprise 
depends on the availability of adequate marketing facilities. 
The primary users of woodland products such as sawmills, 
veneer mills and others are not the only markets, but all 
the industry that depends on the primary plants for its 
raw product, whether purchased directly from the plants or 
through the intermediate handlers or processors, ‘Thus a 
study of the farm woodlot marketing problem should follow 
the woodland product from the tree on the stump through 
to its ultimate consumption, whether in the manufacture of 
furniture, wooden heels, veneer or plywood, farm implements 
Or many other products of the wood-using industries including 
lumber for construction, 

For this reason a study was made of the 
present log market to determine how it functions, the 
Markets for its products, and the sources of wood for the 
local wood-using industries. Within the entire Nith Water- 
Shed the total annual consumption and number of establish- 
ments manufacturing products from wood is small in comparison 
With that of individual cities just beyond the Nith Watershed 
Boundary. Because of this the area studied was extended 
beyond the Nith Watershed boundary four to five miles on the 
average to obtain the picture of raw product supply to the 


Nearby large centres of wood-using industries - manufacturing 
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hiefly furniture = such as Kitchener, Waterloo, 


Preston, 
Listowel and Stratford. The area studied is shown on the 


accompanying map. 
In this report the term "hardwood't is used 
_ to denote all broad-leaved- trees irrespective of whether 
™ wood is physically hard or not. This practice is followed 
by large firms which handle both hardwoods and softwoods, 
At the smaller sawmills and lumberyards and among farmers 
it is a common technical misnomer to term as softwoods the 
hardwoods which have physically soft wood such as poplar, 
basswood, white (swamp or soft) elm, willow, and sometimes 
soft (red and silver) maple, For example, a sawmill with 
| stove-length slabs for fuelwood offers -— 


softwood - white pine, white elm, hemlock, basswood and 
poplar at &iT per standard cord delivered 


hardwood ~ white ash, beech, cherry, oak and the maples 
at $15 per standard cord delivered, 


In the above case three broad-leaved species 
which have wood of soft texture are termed "softwood", 

Since the forest growth and logging industry 
in the area is dominantly hardwood, the discussion through- 


Out this chapter is chiefly relative to hardwoods. 


= Local Wood-Using Industries 

The sale of sawlog material from the woodlot 
depends on the mill-operator having sale for the lumber he 
Manufactures, The following study of local wood-using indus- 
tries shows their sources of wood and thus their dependence 
On supply from local woodlands. 

There are no natural boundaries in the field 
of manufacturing from wood at which divisions can be made 
for study. For this report it was intended that industries 
Whose products are ordinarily thought of as being made of 
wood would be termed the wood-using industries. By this 
limitation some manufacturings which consume large quantities 
Of wood were not visited. An example of this in the area 


is a large well knowluggage manufacturing plant in Kitchener. 
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In the area 88 establishments qualified as 


wood-using industries or intermediate handlers of wood 


products. For convenience these were broken down into three 


general divisions as follows: 


(a) Wooden furniture ang allied fiela 
a establishments) 


° 
> 


(b) Lumber merchandising, millworking and 
allied field (45 establishments) 


; 

(c) Miscellaneous wood manufacturings 

(15 establishments), 
These divisions were assigned as a simple 
pattern to fit the field examples encountered, Overlapping 
between divisions seems unavoidable, However, only three 
establishments have dual categories under this divisioning; 
_ for example, one furniture plant also manufactures childrents 
playthings and so is noted in both the first and third 
divisions. Thus the apparent total number of establishments 

/vVisited increases by 3 to 91. (See accompanying map for 
location.) 

The phases of the lumber and products 
industry met and sources of the raw products are outlined 
for the three divisions. 

(a) Wooden Furniture and Allied Field 

Each of the 31 establishments in this 
division can be assigned to one or more of the following 
phases of furniture manufacture. 

(1) Breaking out of furniture components from 
blanks as semi-machined or precision- 
machined parts or corestock; sub-assemblies 
may be made, 

(2) Wood-turning plants selling their labour 


and expert technique to furniture plants; 
dcing precision turning of blanks or semi- 


machined components. 


(3) Manufacturing ornamental wood-moulding and 
trim primarily for the furniture industry. 


(4) Manufacturing furniture frames and unfin- 
ished furniture, or making furniture from 
broken-out stock purchased from a plant in 
the first category above. 


5 (5) Manufacturing home appliances in part or 
entirely such as ice refrigerators, radio 
and television cabinets, kitchen cupboard 
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and sink assemblies, 

(6) Manufacturing wooden furniture complete in 
every respect; furniture for home, office, 
school, hospital, theatre, hotel, etc. 

The majority of establishments manufacturing 
the complete manu- 


facture of furniture from rough lumber, Over 60 per cent 


of these are in Kitchener and Waterloo, 


These manufacturinges utilize hardwoods almost 


exclusively; softwoods are used extensively for crating the 


manufactured products. Carload purchase of graded, air- 


dried lumber is the rule; however, local and regional 


purchases are general, and in smaller lots, by force of 


circumstances and the transportation is most commonly by 
truck. 

The chief Canadian hardwood lumbers used 
are yellow and white birch, hard and soft maple, basswood, 
white elm and white ash; others used in lesser quantities 
are poplar, rock elm, black cherry, oak and beech. 

The chief imported lumbers used are white 
and red oak, walnut and mahoganies; others used in lesser 
quantities are gum, chestnut, red cedar, willow, sycamore, 
poplar and white ash. Another imported “wood is the 
monocotylecca, rattan. 

Large quantities of American oak are used. 
it is preferred over native oak because it is a well-graded, 
generally bandsswn oak of good quality for furniture. It 
is uniform in colour and soft-textured and may be obtained 
in large quantities with ease. The chief source is West 
Virginia and Kentucky and the oak is referred to as 
Appalachian oak. When a harder oak is desired it is obtained 
from south of this region. This prejudice egainst native 
Oak seems to have a complete following throughout the 
industry. 

The Canadian hardwoods are obtained from 


orthern and Southern Ontario, Quebec and the Maritimes. 
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-80. 
In view of the total consumption of the industry in the 


area (Kitchener and Waterloo alone consume more than 72 


more than is produced by the 28 sawmills in the area), 

only a small peroentage is of local or regional origin, 
However, from the viewpoint of the local Sawmnilling industry, 
its best customers are the furniture and other Special 
industries, 

The furniture industry is quite exacting in 
its demands for Specific lumber Sradeiss sity Lantos a large 
degree prepared to buy locally and avoia freight rates 
where it can be assured of a well-graded product. Efficient 
grading is a shortcoming of the local sawmilling industry 
and, when carried out Dyna mill of relatively small annual 
production, the various grades become separated in rather 
small volumes; this necessitates considerable "shopping" 
by a consumer in order to obtain a good quantity of a given 
grade, Inefficient grading and sporadic supply discriminate 
against the regional lumber manufacturers; however, the 
consumer may reduce the grade risk in such purchasing by 
personal visits to the mill when it is located nearby. The 
establishment of mutual goodwill between the small lumber 
manufacturer in Southern Ontario and the wholesale consumer, 
rather than reliance on rigid grading, is a major factor 
in consumer pruchasing, 

Individual manufacturers may rely chiefly 
on Southern Ontario supply for some species such as eln, 
maple and beech, but the predominance of Ontario supply is 
ffom the north. A small percentage of the industry backs 
Sawmilling financially or owns mills outright in areas of 
nore extensive hardwood coverage such as Haliburton. The 
Majority of the industry purchase direct from mills 
a in Canada rather than from wholesalers. 
| Large quantities of plywoods and veneers are 


ised. They are obtained locally through wholesalers or 
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direct from the manufacturers, Northern Ontario and Quebec 


Spruce is the chief crating lumber used, Low-grade lumber for 


crating forms a Startling percentage of the total consumption by 


individual manufacturers; but there iS a definite trend towards 


use of corrugated cardboard boxes, excelsior pads and heavy 


paper for this purpose rather than lumber, 


(b) Lumber Merchandising, Millworking and Allied Field 
Fach of the 45 establishments in this division 


belongs in one or more of the following general categories, 


q (1) Lumberyards - retail and wholesale - may do 
. millworking to varying degrees; some have 

q an associated construction business; most 

q handle the general builders! Supplies, 

(2) Millworking plants - primarily planing, 

: matching and moulding; may be purely 

; custom or may manufacture and stock their 

q products, 

; (3) Plywood and veneer wholesale establishments, 


(4) Miscellaneous general woodworking and custom 
wood-turning plants, 


Lumber yards market chiefly to the construction 
field; thus their turnover is mainly softwoods (90 per cent), 
i. nine-tenths of the hardwood handled is flooring and is 
Brorted oak, yellow and white birch, and hard maple, Thus the 
volume of local hardwoods handled 1s very small, Over 95 per 
cent of general yard stock is "imported" from Northern Ontario, 
Teves, British Columbia, and the Maritimes and Alberta to a 
Beller extent. Local hardwood lumber manufacturers must 
compete against the goodwill established by merchandisers in 
their purchases of softwoods from outside points which in many 
cases offer well-graded hardwood lumber too, 

Millworking establishments manufacture large 
Wantities of chiefly the "imported" softwoods into sash, door, 


| 


interior trim, frame, all types of siding, and other products. 


; and 
thief Species used are eastern and western pine, spruce 


w%emlock; western cedar and Douglas fir. Lesser quantities of 


4 


| i decor 
‘Ocal or "imported" hardwoods are used for stair treads, 


1s, interior trim, and so on, 
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Plywood wholesalers han 


ir and basswood plywoods obtained from Ontari 


ritish Columbia manufacturers, 


nandle "woods of value" such ag walnut, 


dle chiefly birch, Douglas 


O, Quebec and 


Lumber and veneer importers 


mahoganies, southern 


edars, gum, cypress, etc., and fancy face-veneers Such as 


walnut, mahogany and oriental Species, 


5 


Small establishments doing miscellaneous general 


4 : : 
woodworking, mainly farm equipment repair and custom equipment 
é 


work, use local hardwoods and softwoods chiefly, 
\ 


(c) Miscellaneous Wood Manufacturings 


The 15 establishments in this division represent 


10 different types of manufacturing, 


' Product Manufactured No, of 
Plants 
Playthings and sporting L 


equipment 


Tight cooperage and wooden 1 
tanks 


Basket bottoms L. 


Industrial trucks (platform) 2 


Shoe-last blocks and fin- 2 
ished shoe-lasts 


Wooden heels fh 

Veneer th 

Caskets at 

Brush blocks and broom 1 
handles 

Box shooks, wooden boxes ul 


| and crates 


Raw Material and Source 
Hardwoods - local, regional 
and "imported" 


Hardwoods and softwoods - 
"imported" and American 


Hardwoods - waste cores of 
a local veneer plant 


Hardwoods - local, regional 
and "imported" 


Hard maple exclusively - 
local 


Hardwoods - local and 
regional. 


Hardwoods = local and world- 
wide, 


Hardwoods and softwoods - 
"imported" 


Hardwoods - local 


Softwoods - "imported" 


This group consumeschiefly hardwoods, a consider- 


able volume of which is local supply. Three of these plants are 


log stage. These are: 


Mgaged in manufacturing their specialty complete from the raw 
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Pannill Veneer Company of Kitchener - 
local hard maple and basswood ven 
(logs, butts, and crotches) 


purchases 
eer logs 
} 
hard and soft maple and en eee peeeenaees 
and broom handle manufacture; 
E, Moore of Galt - purchases high-grade hard 
maple logs for shoe-last block manufacture, 
ee Sawmilling in the Area 

Twenty-eight sawmills were Operating in the area 
at the time of the survey. Two other mills were under construc-~ 
tion - one a portable mill and the other a farmer-operated 
permanent mill. At least one of these mills has Since begun 
eroduction. 
| On the basis of figures Supplied by the operators 
the 28 mills in operation annually produce about 72 million 
Board feet of lumber. Of this about 15 per cent is custom 
sawing and the remainder is termed "other sawing", 

Sawmilling data in this report pertains to mills 
more or less permanently located in the area studied. The 72 
Million board feet is the quantity produced by the 28 nies ty 
loes not represent the annual volume of logging within the area 
a study. The reasons for this are straightforward. Logs are 
lauled to these mills from outside the survey area and trucks 
aul logs out of the area to other mills, (For example, from 
me cutting operation near thecentre of the area logs were 
Wing hauled to a mill located at Goderich more than 70 miles 
way.) Also only one portable mill was encountered in the area; 
lowever, portable mills move freely into the area to carry on 
iperat ions and thus their proportion of the total log-processing 
S not in the summary figures. 

There are no growth rate, yield or inventory data 
Vailable for Southern Ontario woodlots. It would be useful to 
etermine SS ee current annual cutting rate is in excess 
f annual growth. Logging operators state that the sawlog yield 


| 2.3 - immature 
Tom hardwood stands containing overmature, mature and i 


ees is generally between 6,000 and 11,000 board feet (log 
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et are not uncommon, 


ale - Doyle Rule) per acre, 


e aged woodland, 


Location of Mills 


irea surveyed; 


The following 


Name of Firm or 
Owner of Mill 


G2 WUcM 
Ss ek ep SB 2 @ ° ee @® 


Pre Suny. cry Selmi. Maitye, - ene, 
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5 ]h= ok ay a =} 
e vy 2 e 


Borpoa in 
Piggott 
Summerhayes 


Bonney 


R. Simpson 
Reid | 


Smith 

G, Perriman 
Braund & G. Laird 
Main 


Gerber 
L. Wettlaufer 


Leffler 

fre) Lumber Co, 
G. Baranski 
Steffen & Son 
Pe Hipel Ltd. 


eo Thiaie 
Wiiford 
Po tere 2 Co, Ltd. 


weutenschlager 
He wa cC her 

Pee ion 

Oo, Hallman 


Townships of Ellice, 
Kast - no sawmills within the area surveyed. 


Downie, 


a of Pee 


Yields of 9,000 and 10,000 board 
On this basis the annual cut of the 28 


ills studied is approximately the yield from 1 ,000 acres of un- 


18 a list of the sawmills in the 


Township 


Blenheim 
Blenheim 
Blenheim 


Burford 


Dumfries 
Dumfries 


Dumfries 
Dumfries 
Dumfries 
Dumfries 


Basthope 
Kasthonve 


Kasthope 
Klma 


; also see accompanying map, 


Maryborough 
Maryborough 


Wallace 
Wallace 


Waterloo 
Waterloo 
Waterloo 
Waterloo 
Waterloo 


Wellesley 
Wellesley 
Wellesley 


Wilmot 
Wilmot 
Wilmot 
Wilmot 


Location 


Lot ao, 
Lot rv 
Lot 6, 


GOW el 
7c, eee 
COR ehy 
Lote PE Von tis 
Lot wer 
Ayr 


VON, OL 


Glen Morris 
Loe 30. Conte Vi 
Lot ote Con, I 
ts Georse 


Nithburg 
Amulree 


Shakespeare 
Listowel 


Drayton 
bot ales Cons 1 


Listowel 
Listowel 


Lotti Bole. 
Kitchener 

Lot ie G, ee 
Kitchener 
Preston 

Dot. Sechenw ae 
Crosshill 

St. Clements 


SSR 


Lot 3. Cons 
: III 


Lot 19, Con. 
Mannheim — 
Lot. 5) Gon. 


Peel, Woolwich and Zorra 
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He Types of Mills - Portable or Permanent 


"Owing to the development of excellent hi 

c ot ghways and road 
and the improvement in efficiency and deksantee in cost A 
oni operation of logging trucks, the tendency is toward 
more stationary and permanent lo 


cation of mills, It ; 


: m the woods to the 5 i 
even 80 miles or more, if they are high ee 


“ila uality logs, th 
it is to move the sawmill to the forseaultl ste Hae tk hae 


The preceding statement is emphatically substantiated by con- 


ditions found in the area Studied. 


Within the small mill class are permanent and 


portable mills, The majority of mills studied are second-hand 


and in earlier days were used as portable mills, They are now 


rarely moved and are in permanent locations, generally on the 
owner's property, for the number of years that he remains inter- 
ested in sawing. This is especially true of farmer-operated 
mills, 

) Manufacturers of portable mills have incorporated 
in them certain features of construction, generally limiting the 
efficiency of the unit, that might distinguish them from 
permanent mills and their equipment. The mills visited were 
“categorized, not on the manufacturer's category or on past 
history, but on the current policy of the owner as to whether 

| he operates the unit as a portable mill, On this basis, 
formerly over 60 per cent of the mills in the area were used as 
“portable mills, whereas now about 90 per cent can be considered 
as permanent mills. 

gq | The tendency toward more stationary location of 
mills rather than numerous truly portable mills reduces the 


threat to woodlots. The threat now exists in the form of motor 


' transport of logs, the flexibility of which can be more readily 


“Girected to favour woodlot improvement by selective logging, 


5. Reasons for Frequency of Small Sawmills 

| Beginning with mill efficiency sufficient to give 
"reasonable volume output, sawmilling eolved along the following 
pattern: 


(1) Large permanent mills, water- or aera ea ray 
steam power was provided by more or less Ms 
stationary steam boilers, To the mill gee Ss 
supply of raw material appeared unlimited. 


i 


Lumber, Nelson G. Brown, 1947. 
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(2) The development of portable steam- 


brought about the introduction of 
Sawnills, 


power units 
portable 


(3) Large permanent mills be 
to operate with more 
material to draw on a 
of portable steam unj 
source of logs, 


came less profitable 
Scattered areas of raw 
nd against competition 
ts moving directly to the 


Fires in the case of steam-powered mills and 
floods in the case of water-powered mills also 
took their toll of the permanent mills, The 
apparent overall situation offered little 
encouragement to rebuild damaged mills. With 
disappearance of these mills many farmers lost 


a convenient source of lumber for their 
miscellaneous needs, 


(4) Around the turn of Lhe century tos oL0v0r later, 
portable mills operated by professional operators 
carried on large-scale logging in the area of the 
then more extensive woodlots,. After a time the 
lumbering opportunities becane less, and for this 
or other reasons many of the mills becane idle, 


Consequent to the above order of events, saw- 
milling has becone chiefly a matter of many of the portable 
mills becoming located on a more or less permanent basis and 
nwned by farmer operators. Some of the early mills ‘continue to 
eperate. Gradual transition has given a sharply different 
Situation in sawmilling from that of some decades ago, At that 
Bime more large permanent mills were in operation; more portable 
mills were operated by professional lumbermen, And in either 
case the annual output of individual mills was greater than is 
currently the case, 
| Reasons for the establishment of small produc- 
tion mills, chiefly the farmer-operated type but also lumberman- 
“operated, are summarized as follows. 


(a) Minor capital outlay 


Availability and cheapness of mills. Old second- 


hand portable mills are readily available. Some mills are 
Tebuilt from old mills abandoned in junk heaps. Manufacturers 


Offer new portable mills at relatively low prices. 


(bo) Suitability _of small mills to the present situation 
The conditions referred to are those of sporadic 
h 
and light supply to the mill due to the scattered nature of the 


Mall tracts of second-growth timber and also due to the 
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A farmer-operated mill operated on a part-time basis. The annual production 
is small and about 80 percent of it is custom work. The mill was formerly a 
portable unit which was later abandoned. 


7 of > ar - ~|- ne spor 
A large permanent mill of earlier times, now abandoned. Modern a ti v5 rt 
¢ 7 7 ~ r oO ~ « ‘ » : 
of logs and depletion of available raw product forced its abandonmen 


~B7- 
ttitude of woodlot owners to logging their woodlots. This 
attitude varies from complete apathy through all Stages of mis- 


management to, in some cases, a good attempt at commonsense 


principles of sustained yield, 


(c) Availability of power for mills 


The commonplace, versatile farm tractor provides 


power, Since in most cases it is already a piece of the farm 


equipment, there need be no initial outlay for a power unit, as 
was the case when mills were powered by expensive portable 
Steam units which also had high maintenance and labour-operating 
Bost in addition to creating an extreme fire hazard. Another 
ready power source now is by conversion of old truck and car 
motors to sawmilling service, About 65 per cent of the 30 mills 
visited are powered by internal-combustion engines and 37 per 
cent of these are tractor-type power units. 
(d) Farmer and other local needs for lumber and timber 
Farm building and equipment repair and occasional 
new buildings provide seasonal and emergency sawing for a small 
mill working chiefly on a custom basis. Since the mill does not 
| Bc to provide against high overhead or expensive labour nor 
retire a large capital outlay, the probability of very extended 
periods of idleness is of little consequence to its owner; in 
Weact it is generally planned that these fit in with other 
| Seasonal work, 


Attractive lumber prizes start many small mills; 


_ business depressions put many out of business. 


6, Mill Output 


(a) Daily Output 
Daily output per mill varies from 1,000 to 10,000 


board feet, with the daily sawing rate for the majority of mills 
apparently between 3,000 and 5,000 board feet, American studies 
(Nelson C, Brown - Lumber) indicate that the output of small 
Mills seems to vary directly as the number of men working at 
the mill, beinga bout 1,000 board feet per day per man working - 
a predominance of hardwoods lowering this figure somewhat, Daté 


from this survey substantiates Brown's finding. 
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RELATION OF TOTAL ANNUAL AND CUSTOM OUTPUT (28 MILLS) 


Annual Output in Board Feet 


Total Output 


Custom Output 


Custom Per Cent of 
Total Annual Output 


“f 10; 000 
2 £5 00 
3 20,000 
h 20 , 000 
5 25 ,000 
6 30, 000 
7 LO, 000 
8 40,000 
9 LO, 000 
10 4,0, 000 
11 4.3, 000 
We 50,000 
13 50,000 
+), 50,000 
15 50,000 
igs 75,000 
| Total of 
Mills 598, 000 
mi 16 
17 100, 000 
18 p75 ,.200 
19 250,000 
20 300, 000 
ue 300 , 000 
ey) 500, 000 
23 500, 000 
ahs 650,000 
25 873,000 
26 1,000, 000 
a7 1,000, 000 
28 1,300,000 
Tova. of 
Mills 7,148, 000 
ae 
miotal of 
All 7,746, 000 
Mills 


7,000 70 
15, 000 100 
16,000 80 
15,000 75 
25,000 100 
30,000 100 
none (own manufactur- 
ing business) 
none = 
none 2 
36,000 90 
38,700 97 
45,000 90 
140,000 80 
50,000 100 
eyo 50 
30, 000 1.0 
31 Bgl OO 62 
100, 000 100 
175,000 100 
100, 000 10 
none (utilizes waste core 
of local veneer plant). 
none - 
none x 
100, 000 20 
170,000 20 
95,000 11 
30,000 3 
none (own manufactur- 
ing business) 
20,000 
790 , OOO os 
dp a appara) 1% 


In the above table and in other tables in this report the 
order of listing the mills bears no relation to the mill 
location list on page 80,where the mills are listed by 
townships for convenience. 
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(b) Annual Output and Custom Out put 


The largest total output among the mills visitec 


s just over 1% million board feet per year, The 28 mills in 


yperation in the area annually saw about 7,746,000 board feet of 
lumber of which 15 per cent is custom Sawing. The accompany-= 
ing table places the mills in order by total annual production; | 
percentage custom sawing of total annual output is shown, 

In general as the annual output becomes greater 
he custom per cent decreeses. Sixteen, or 57 per cent, of the 
nilis studied saw yearly 75,000 board feet or less. These mills 
jo less than & per cent of all the sawing, spend 62 per cent of 
the time on custom logs and do 32 per cent of the total custom 
fork in the area, Mills sawing more than 75,000 board feet an- 
mally spend 11 per cent of the time on custom logs. The 3 
largest mills do 42 per cent of all the sawing and only 13 per 


cent Ba onelir output is custom, 


A Custom Sawing Rates 

The general practice is that charges are made at 
# set rate per 1,000 board feet mill run - the rate being common 
fo all species. Some mills charge at a straight hourly rate 
Covering the time of log handling in the yard, sawing, piling 
ind mill stoppage due to staples, tapping spiles or other metal 


pieces embedded in the logs. Unless otherwise understood the 


Slabs and other waste which accrues from the sawing belong to 


the mill operator. 


The custom rates of the following mills give a 
sample pattern progressing from north to south over the area 
Js These rates were in effect in the fall of 1949; in- 
rmation on one mill shows an increase of more than 30 per cent 
| in its rates for the 1950 and 1951 season. 


Mill No. Custom Sawing Rate 
9,00 per hour 
ae per M bd, ftez 
or $3.00 per hour 
8500 per hour 
*12,0U per M bd. ft. 
13,00 per M bd, ft. 
5.50 per hour 
$15.00 per M bd, ft. 
for standard yardstock 
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Mill No, Custom Sawing Rate 


A sliding charge scale for timbers 
according to lineal footage; being 
8¢ per foot for logs up to 20 ft, 
long, 11¢ per foot LOD LORS: 20h 
20 ft. long, and 18¢ per foot or 


$15.00 per hour for logs more than 
Sei LONE, 


8 eee per M bd, ft, 
9 bLO.OO per M bd, ft, 


Small mill-owners who are doing chiefly custom 


work state that custom sawmilling is not profitable but they 
undertake it as a service to the community and a convenience for 


their own lumber needs, Large mills definitely discourage custor 


work, This attitude appears to be justified; cost-accounting 
fecords of one of the larger mills show it to be unprofitable. 
fact it pays only for the direct labour involved and other 
overhead must be absorbed by the company. This situation arises 
from the extra labour involved in trying to saw from a given log 
the sizes of Droduct as specified by the customer and in 
separate piling for each customer. Thus mills with relatively 
Be ce output and yard storage space at a premium cannot do 
sustom work profitably, . 

| When a woodlot owner needs a quantity of lumber 

for a new building or repair of farm buildings or equipment he 

fakes whatever logs he can to the mill. Often the value of the 


“Species and of the grades that could be sawn from the logs is 


far above that warranted by the use to which the material is put. 


m@ would be well advised to take credit for his logs and let the 


mill Operator supply him with species and grades best suited to 

his requirement. The mill owner should supply these at preferred 
‘Prices, since often he would profit by being able to dispose of 
his poor grades of low market value which he has on hand and in 
Meurn receive a quantity of better grade material which can be 


aiverted to more economical use. It is not uncommon that owners 


Of small mills barter various services for logs. 
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This mill producing over a million board feet annually is operated by a 
professional lumberman on a full-time basis. Custom output is only about 
one per cent of the total. 


A portable mill under construction. 
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« Species Sawn 


The chief softwood species sawn are white pine 
and hemlock, Occasionally white cedar is sawn, Balsam fir is 
sawn in small quantity in the north end of the area and is also 
"taken from the swamps of Black River in Blenheim Township, 
. Approximately 20 per cent of all sawing in the 
area is softwood. Generally, for all mills, as the annual output 
category is greater the softwood per cent sawn is less. This is 
: reflection of the availability of merchantable softwoods and of 
the tendency of farmers to have sawn softwoods rather than hard- 
woods at the smaller, chiefly custom-sawing, mills. Cutting 
pressure on local softwoods is far more severe than on local 
hardwoods, 
The leading hardwood species sawn are hard maple 
and white elm; other species are beech, red and white oak, bass- 


wood, white ash, soft maple, and poplar. Occasionally yellow 


birch, black cherry and others are sawn, 


9. Log Transportation and Log Source Distance 
Truck hauling far exceeds any other method of log 
transportation; much of this is by special logging trucks. The 
improvement of log transportation by truck over improved roads 
fas put the portable mill on a basis of permanent location; it 
could aid farm woodlot management on a large scale. The motor 
truck can be utilized to provide great latitude and flexibility 
in picking up logs in the open market from skids located along 
the improved roads, 
| General haul distances and maximum haul distances 
present the picture of log source in an essentially agricultural 
area. The general haul distances obtained for 22 mills average 
10 miles, while their maximum haul distances average ze Ihiles, 
The 3 mills of largest annual production report the longest 


8eneral and maximum hauls as follows: 
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Mill No, sage pee Haul Distance (miles) 
ee ta 


General Maximum 
ti 1,009,000 15 30 
2 1,000,000 Eb a 
3 1,300,000 30 75 


The study indicated the general maximum haul 


distance of logs for lumber to be 75 miles; but logs for special- 
yy purposes may be hauled much greater distances, An example 
neountered of tne latter was hauling hard maple logs for shoe- 


| 
| 
Mast blocks 125 miles, 


®@ 
10. Log Purchase Methods 
‘ There are two distinct sources of raw material 
om the viewpoint of the sawmill operator, These are (1) timber 
land, owned outright by the operator, or on which he has cutting 
rights by contract, and (2) open log-market purchases. However, 
a is rather common for the mill-owner to purchase a few selected 
Standing trees in a woodlot at a stumpage rate or an outright 
lump sum, or offer a delivered-in-the-yard rate for the logs. 
The majority of mills visited obtain raw material 
Chiefly by purchase in the open market. The logs are bought in 
Bids or delivered in the yard with a fair price differential to 
Cover hauling costs. A few mill-operators derive sufficient 
supply from the woodlots on their own farms. In general, only 
the largest mills practise buying entire woodlots for logging. 
This represents the largest volume source of logs in the total 
Por all mills visited. Often these owners buy whole farms in 
| to acquire the woodlot, then resell while retaining cutthins 
‘Tights in the woodlot for a given number of years, Some mili- 


‘Owners purchase woodlots on an acreage basis; one operator 


c ~ chielly 
Feported paying about $100 per acre for swamp woudland chi j 
| 
faxrtitocd S - 
| d 
a The method of purchase of entire woodlots 
accord- 
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then offers payment on this basis on whatever terms are agree- 


able to both parties. Agreements are widely variable; "dealsn 


are made’ in any way possible. Undoubtedly many of these "deal 
are designed to take full advantage of the present income tax 
law which treats revenue from selective logging as income and 
therefore taxable, while clear-cutting revenues constitute 
papital gain and therefore are not taxable, Unfortunately, as 
long as the tax law has its present interpretation the vicious 
practice of clear-cutting instead of increment cropping is 
favoured, 

The availability of woodlots for purchase is a 
smatter of prime interest, According to two mill-owners, whose 
families have long been resident operators in the area, woodlot; 
become available chiefly when a farm changes hands due to retir 
ment or death of the owner and when there is no immediate family 
swho will carry on the farm. Due to this, in the words of one 
“Operator, "we have a crack at a good bush every year", 

The purchasing of entire farms for the purpose 
of cashing in their woodlots is practised probably as much as 
lump sum or stumpage purchasing of individual woodlots. Gener- 
ally in these cases the farm is re-offered for sale but cutting 
rights are retained. If re-sale is not immediate, the farm may 
be rented as pasture or in favour of the best opportunities 
offered, 

Many counties now have diameter limit by-laws to 
Control cutting for sale. These aredesigned to stop the 
practice of clear-cutting or slashing woodland. In this type oi 
Operation everything that can be made into a salable product is 
removed from the woodland; this is definitely not according to 
good forestry practices. The natural process in such devastate: 


areas, augmented by the negligence of the owner in pasturing, 


leads to the establishment of small woody shrubs such as rasp- 
berry, dogwood and many others. The land ‘s lost to any econom 


Cal use for many decades. It is wasteland. 


In counties where diameter limit by-laws have 
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been enacted the practice of clear-cutting is reduced to cuttin: 


everything salable to the legal diameter limit. This again is 
not good forestry; however, it is preferred against absolute 
clear-cutting. 


The woodlot owner may sell his sawlog material ip 


one of three basic ways - lump sum method, at a price per 


‘thousand feet on the ‘stump, or made into logs, Experienced log 
buyers can appraise the volume in a timber stand quite readily, 
‘and some can do it quite accurately. One operator visited 
prides himself on his ability in estimating. Whereas some buyer 
estimate the volume in only a percentage of the trees in the 
stand, he tabulates the species and volume of each merchantable 
‘tree. Actual records of woods operations show that he is con- 
Sistentiy within 6 per cent of the measured log run. Some year: 
ago in competitive bidding for 87 acres of woodland by the lump 
“sum method he estimated the stand to be 700,000 board feet; the 
chief log buyer for a large furniture manufacturer estimated 
350,000 board feet; another log buyer estimated 100,000 board 
feet. The log volume cut from the stand was 746,000 board feet, 
(a) Lump Sim Travsections 

Tue method of lump sum purchase is used to buy 
Bavire woodlots, all or certain species to a stated diameter 
dimit or trees selected by the owner or the buyer, ‘ lump sum 
purchase is based on a volume estimate by the buyer. In the 
case just cited each prospective buyer intended to use the bush 
to the same utilization standard, the manufactured product was 


intended for the same market, and so it is safe to assume that 


each put approximately the same basic value into his calcula- 
tions for the lump sum bid, Obviously, under these conditions 
the sum offered by the buyer using the highest volume estimate 
would be the most attractive to the woodland owner, The buyer! 
risk in this purchase is reasonably secure because the basic 
price per thousand board feet that he uses is totally influence 
by all the conditions and risks that experience has taught him 


to appraise in each purchase. The basic price represents what 
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the timber is worth to him standing. Thus in any lump sum 
urchase in an area where there is keen competition by log 
uyers the old law of supply and demand should bring the 
owner the best price for his timber that the market will pay. 
it is essential, though, that competitive bids be sought and 
from as many log buyers as possible, These buyers should 
“represent all the fields of manufacturing from logs whose 
| Sietablishments are within economical operating distance of 
the woodlot. Standing timber is bought by scores of forest 
product enterprises; some of these are sawmills, furniture 
‘plants, basket plants, shoe-last block plants, cheese-box 
plants, brush block and handle plants, timber operators who 
Bec out rough pile or post or pulpwceod products, and many 
others; or by middlemen who operate woodlands for sale to 
these enterprises. The seller is advised to consult the 
lists of buyers of woodland products held by the Department 
eo Lands and Forests at its Zone offices, 
Many of the larger timber operators prefer to 
‘purchase their requirements by the lump sum method. The 
most competent buyers can successfully offer winning tenders 
and leave themselves the necessary safety margin to take 
care of the logging chance, Realization on a venture is 
greater according to the buyer's ability to carry through the 
Operations Sh a better cost sale ratio than was used in the 
calculations setting his lump sum bid. The buyer accepts 
| this challenge to his abilities and in the long run hopes 
that the chance taken proves profitable. It is not always 
so. Buying logs in skids or delivered to the mill removes 
the financial risk in lump sum stumpage buying; it also re- 
moves the chance for the extra margin of profit which is a 
measure of his ability as a stumpage buyer and logger. 


| (b) Stumpage Rate Transactions 


Selling at so much per thousand board feet 


puts the sale on a volume basis - volume removed is the pay- 


ment basis - or what some millmen describe as an arguing 
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asis. The buyer may have agreed to cut the entire woodlot 


or all or certain species to a diameter limit or only selected 


trees. In any case the buyer has to measure the volume re- 


In some cases the purchase agreement is a straight 
price per thousand board feet, but generally the buyer puts 
each log in one of two or three grades. ‘The price schedule 
for the different grades might show the best type of log to 
be worth almost three times as much as the poorest grade of 
‘log, although the actual volume in the two logs is the same. 
(More is said about log grades in the following section on 
_ Stumpage Rates ~ Log Purchase Prices + Log Grades.) The 

_ woodlot Owner does not know the business of manufacturing 
Berom logs and quite often feels he should dispute the log 
Bercder' s allocation of certain logs to the low price category. 
“Another strong reason for buyers wishing to purchase by the 
lump Sum method is to avoid these arguments and the bad 
“feelings which may result; often too such an owner puts the 
mecputation of the buyer in a doubtful light prejudicial to the 
buyer's future business in the area. 

Some buyers will only purchase by the lump sum 
method, but most will purchase by either the lump sum or 
Bolume removed basis. The woodlot owner must decide whether 
he would do better to take the lump sum offered and leave 
mone risk oe grade and volume recovered with the buyer or 


sell at so much per thousand and accept the risk of the grade 


of the material that will be removed. What the buyer intends 


‘to cut and pay for should be absolutely clear to both parties. 
He might remove only the best trees and possibly only take 
the best logs of these trees. This leaves the owner with many 
| poor quality logs that he cannot readily sell, with some poor 
| trees standing that he wanted cut, and the volume actually 

| paid for might be small, His total realization on the trans- 
action might be less than by the lump sum sale method. 

| 


Whether the sale is by the lump sum method or 


On a per thousand basis, a written Timber Sales Contract should 
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gover the transaction, It should set forth all the details 
ecessary as to prices, species, Sizes, rights granted to 
he buyer, limiting dates, times of payment 


» and so on. ‘There 
may be considerable differences between contracts depending 
on method of buying, standards of measurement, types of 
material involved, etc. It pays to deal with established 
reputable firms or buyers in the sale of woodland products, 
_iIn many cases logs are transported 75 miles or more to a 
place of manufacture, or the owner is not resident near his 
woodland - it is in the interest of both parties to set forth 
‘their agreement in a written contract. 
d (c) Owner Log-Making 
q The woodlot owner may consider that he can 
Brealize labour income from sale of his timber if he sells it 
already made into logs and placed in a skid at the roadway, 
or delivered to the mill. Currently sawmills in the area 
= about $20 per thousand more for logs delivered to the 
mill than is paid for standing timber, However, sawmill 
Ben say they would starve if they had to depend on the 
ume of owner-cut logs as the only source for their sawlog 
heeds. 
| The majority of small owners do not log their 
own wocdland. Some buyers would rather buy their requirements 
already ets into logs, but often cannot persuade the owner 
‘to take advantage of potential returns from the woodlot 
harvest by doing his own woods work, The reasons for this 
are not too evident. It first must be agreed that woods work 
| with heavy hardwood timber is dangerous to the inexperienced. 
Many farmers can tell of members or friends of their families 
who were maimed or killed in earlier days in woods operations. 
_ The average owner has not had much opportunity for experience; 
unless a woodlot is managed according to selective logging 
. rinciples the opportunity for experience is not continual. 
Too many owners take absolutely no interest in their woodland - 


© not even take out fuelwood and instead buy coal or oil, 
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majority of farmers. 


Professional power saw loggers can ma 


logs (Doyle Rule) per day. 
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In an age of specialization, experts in their 
elds and production line techniques set the price for the 
finished product or unit of work, Professional loggers get 
a price for felling, log-making, Skidding and hauling, 
‘Their skills and production rates come from continuous ex- 
perience. Realization for the various logging phases is most 
of ten paid by the buyer on a piece-work or volume-produced 
basis. Whereas by the piece-work rate the skillea operator 
might be well paid on a day rate basis, the unskilled farmer 
might be poorly paid, have actually worked harder, but much 

of the labour was wasted, and at the same time a poorer 
product was produced and considerably more damage is done 

the woodlot than by the skilled operator. At the end of the 
Operation the "would-be" logger is probably much wiser, but 
most likely the profit is educational and not financial. 

The needs of the buyers as to length and 

Quality of logs vary from buyer to buyer, and time to time in 
the case of one buyer. Often a premium is paid for the product 
for which the buyer has great need. ‘The quality of the log 
made rests largely with the log-maker by his choice of log 
tength and thus the location of defects in the individual log, 
Proper appreciation of the effect of evident defects ina 

log is something the inexperienced cannot be told. Experience 
is required. - The "would-be" logger may find after his logs 
are made that his price has been cut by a third because of 
“some specification that he did not understand. 

Modern logging equipment has also contributed 
to the elimination of the farmer-owner from the logging field. 
‘The gasoline-powered two-man chain saw greatly increases the 
mtout per man on a logging operation. Normally sawlogs are 
‘tee by an experienced cross-cut gang at the rate or - 1, 000 

%0 2,500 board feet per day per man. Experienced chain saw 
nes ean make logs at 2,000 to 5,000 board feet per day 
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pparent ease of power-sawing would make an Owner hesitate 
o make logs by the laborious method of the cross-cut saw. 

he high cost (about $800) for power saws suitable for harqd- 

ood logging is beyond the average woodlot owner who has only 
Limited use for such a saw unless he intends to do contract 
gutting. A given area can provide work for a9 relatively small 
number of power saws in relation to the number of woodlot owners 
and acres of woodland. 

The skidding of sawlogs provides more farmer 
participation than any other phase of the logging operation, 
Bkidaing with horses is still the most satisfactory method 

for this phase of logging. Handling of heavy logs (a 16-foot, 
“@4-inch diameter, hard maple log might weigh a ton) requires 

@ good team, strong harness, and a capable teamster, par- 
ticularly if the terrain is at all rough. Modern trends on 

the farm have in many cases replaced the heavy well-trained 
work horse with the tractor. Currently operators will pay 

$ 


Operators have to maintain their own stables and permanent 


per thousand board feet skidded. However, inany large 


-teamsters. The team and teamster are sometimes hauled by 


truck Peemites Or more to skid logs. 


The hauling of logs to the sawmill is the un- 
@uestioned field of the specialized logging truck. Buyers 


eurrently pay on the average $10 per thousand for the delivery 


of logs from the skid at the edge of the woodlot to the mill. 


Even those owners who de carry out the logging operation are 


P 


finding it necessary to leave log delivery to the truck. 

Under present conditions of widely varied 
‘Market requirements, small woodlot holdings and the tendency 
specializetion of labour in the field that was once well 
Known to most of the rural population, there is little opportu- 


‘Mity for the averege farmer to profit by attempting to be also 


| ; i ' molisrments. Evidently 
“Blog-meker among his many other accomplishments. & 


t ; ; j e even mcre closely 
the logging industry will continue to become even 


Ssociated with the purchasing field. It is 4 business with 
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Some damage in felling is inevitable even when the logging is done by expert 


cutters. 


eS 
Bad 


Log skidding to roadside for truck haul. This professional teamster and team 
were brought by truck more than 60 miles to do this skidding. 


“~~ 

any problems which can most efficiently be solvea by the 
xperts. The owner would do best to confine his efforts tn 
growing the best logs possible. ‘The marking of trees for re- 
moval is a silvicultural problem and should be carried out 

on the advice of the Zone Forester or other trained personnel; 
proper treatment of the woodland in logging greatly influences 
‘the growth rate, form of the trees, regeneration, 
& other aspects important to the future of the residual 


composition 


stand. Labour income can be realized by working for the logger 
on removing smaller products such as posts and fuelwood. He 
Will probably realize most from his woodlot by extensive 
‘soliciting of tenders when logs can be made in his woodland. 
‘There are not enough logs to be cut that all owners can hope 
to learn how to interpret the market requirements and carry 
out their operations successfully from a financial viewpoint, 
The utilization of the smaller woodlot products 
Which the farmer can readily make and handle himself is good 
forestry and good conservation. Some of these products are 
fuelwood, pulpwood bolts, posts and poles. The removal of these 
products from the woodlot will, if properly carried Out, LA 
crease the productivity of the woodlot and the gross returns 
Per acre. Very cften it is the difficulty of marketing low- 
grade material which makes it almost impossible to carry out 
the necessary improvement work, and any means which can be 
discovered of utilizing small and poor-grade wood should be 


developed to the fullest extent. 


| At the present time interest is increasing in 
‘the possibility cf manufacturing wood chips in the woodlot by 
Means of portable chippers. Such chips can be used for the 
Mioracture of pulp for paper, and as bedding for cattle and 
Witter for chickens which can subsequently be spread on fields 
‘to increase the humus content of the soil. They can be made 
from any species of wood and tops and branches can be utilized. 


‘The number of pulp companies which can use hardwoods is limited 


7 the present time and only those making kraft paper can use 
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being developed. very 


woodlot owner should consider the possibility of improving 
the quality of his woodlot by utilizing the low-grade material 
as chips. 


il. Stumpage Rates - Log Purchase Prices - Log Grades 

An owner may wonder, when the sale price at 
the mill for Select grade hard maple in two-inch stock is 
$200 per thousand and at the same time the price he receives 
for Standing maple may average less than $40 per thousand for 
good trees. He should also note that No. 3 Common grade’ is 

_ probably selling at $40 per thousand and is not paying the 
mill its costs - and that high grades represent only a small 
percentage of the mill run, generally less than 15 per cent 
in hardwoods. The operator has to handle, manufacture and 
market large quantities of product of marginal and submarginal 
Sale value in order to offer to the market the small percentage 
of high grades which puts the economic picture of the operation 
in a brighter light - higher grades must carry the burden of 
lower grades. 

The amount of lumber that can be sawed froma 
log depends on the skill of the sawyer, number of defects presen 
Shape of the log, thickness of the boards or timbers cut and 
the amount of saw kerf. ‘The defects may be evident surface de- 
fects or hidden defects. Some evident defects are checks, in- 

Grown bark, ring shake, sdiral or straight seams, "catface" 
_knots, live knots, dead branch stubs, and centre defect. The 
effect on grade volume outturn of the various defects or col- 
binations of defects is not easy to appraise. Only those with 
considerable experience at the head saw ina mill and in grading 
lumber can attempt this appraisal. Since probable grace output 
per log is important the buyer considers this when buying stump- 


age or logs. Generally operators classify logs in at least two 
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Boxed heart of a hardwood log. The best lumber, or the first and second grades, 
is obtained from the outside of the log just underneath the bark, with the centre 


giving the poorest grade. The top saw here allows handling of large-diameter 
logs. 


] i 7 sel iee -educes head saw maintenance 
Heated log pond. Washing of logs in a hot-pond reduces head saw ma anor 
It is said there has been a mill at this site since 1525. 


and allows all-winter sawing. 


-10i- 


ades and often three or four, 


Prices paid are according 
log grade. 


Standard rules for grading logs do not exist, 
Mrirst impression is that standards for woodlot products 
should be practical and would solve a lot of problems; that 
there should be some divisions in utilization for which 
standards could be established. When this theory is considered 
at length the problems that arise are many. To cover all the 
aspects of log-grading for the different market requirements 
would require at best a long, technical, cumbersome schedule, 
Considerable intensive study is required to find a practical 
solution to this part of the complicated marketing problem. 
It is expected that in the near future the Research Council 
of Ontario will undertake a complete study of the marketing 
of woodlot products. The results of this study may provide 
solution to some of the problens. 

Some buyers attempt to keep log-grading on 
the simplest basis possible and may have only two grades, 
whereas other buyers feel they must have four grades. Under 
present conditions each buyer has his own grade specifications. 
some times they are rigid but often are quite flexible. The 
Specifications are rarely published and available as tabulated 
points for comparison with other buyerst grades. The log-grader 
Simply keeps in mind certain basic principles and grades from 
Knowledge of what can be produced from each log. 

A good buyer, in making a stumpage purchase on 
a per thousand basis, will walk the woodlot with the owner and 
try to illustrate the various log grades according to external 
appearances. In this way the owner might get a fair idea of 
the probable log-grade run in his sale. Often, though, other 
jefects become evident when the logs are made and degrading 
nay Pacult, 
| Some buyers in competing for cutting rights 
emphasize the attractive price offered by quoting their highest 


gFade price. They do not mention that only a very few logs 
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Selective logging. The 21-inch maple in 
the foreground is blazed for removal 
while the 16-inch maple in the back- 
ground has been left. At the smaller size 
hard maple is putting on its “quality 
growth”. 


Some operators do not pay their Grade 
1 prices for logs with centre defect, while 
others do. Maple syrup spiles caused the 
small dark marks seen on this butt log. 


| 
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pe tail in this high price category, the majority of logs 


probably falling in the third grade. Sometimes a price list 
by log grades is provided but no case was encountered where 
the specifications for the different grades were also set 
forth in general terms. An owner would have a better 
opportunity to compare buyers! offers for a stumpage trans- 
action if written grade specifications were set against the 
grade prices, In addition the owner should require the 
buyer to illustrate his grading principles as far ag possible 
on the trees he wishes to sell. 

Buyers’ needs for timber are different and 
fluctuate and so the amounts they will pay also vary. There 
may be special orders or contracts beyond the general sales. 
such orders might call for concentration on elm of hockey- 
stick grade, basswood of key-stock grade, maple for heel 
stock, and so on, In some cases the buyers will pay premium 
prices for special logs that will satisfy good contracts. 

In other cases an order may allow certain defects such as 

dark heart or sound knots which may not generally be allowed 

in the average sales of that species, and a heavy run of 

rough logs may be allowed at good prices to satisfy a contract. 
At another time such rough logs would be of no interest to 

the buyer. 

Log price lists and grade specifications are 
shown for three operators. Price lists for logs by grades 
mean nothing to a seller without some indication of grading 
Specifications. Operators find it difficult to outline grading 
points. Admittedly it is difficult if there is an attempt to 
show each grade's limitations absolutely. But it is a help 
to know the general limitations of some of the variables that 
guide the grader. 

It is useful to the seller to know that a 
16-inch hard maple log 16 feet long and perfect in every re- 


spect (veneer grade) is valued at $80 per thousand board 
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feet by Operator "B", at $100 by Operator nom, while Operator 
"A" puts it in Grade No. 3 at $35 per thousand because it 


does not meet his 18-inch diameter specification. A 20-inch 


hard maple log 16 feet long with a 3-inch centre defect but 


otherwise perfect is still worth $80 per thousand to Operator 
"BY who reduces the volume measure of the log an amount 
equivalent to the defective part; Operator "A" does not 
tolerate centre defect in Grade No. 1 and puts the log in 
Grade No, 2 at $55 per thousand. The premiums paid for 
lengths by Operator "C" indicate his interest in construction 
timber. 

Much of the skepticism in the minds of woodlot 
owners toward dealings with log-buyers would disappear if 
there was less obscuring of their grading standards. Some 
buyers feel they must say that they operate with "open books", 
Benerally this is true. A good way to show this is to publish 


price lists and general log-grade specifications together. 


#2. Mill Products 
(a) Direct Products 

The production of all mills visited is chiefly 
rough air-dried hardwoods, softwood production being less than 
25 per cent of the total; the extent of further manufacture 
Seoh as planing is insignificant. 

The bulk of the output of mills operating on 
a professional basis is shipped to industrial plants for 
further manufacture, Some of the larger mills produce large 
quantities of structural lumber intended for use where work- 


ing stresses are important. 


1. Operator "C' has a special veneer grade price, although 
he does not use these logs for veneer; instead they are 
sawn for special stock. He has established this erade 
in order to compete against log-buyers purcnasing for 
veneer plants. Veneer logs have to be very high quality 
and the percentage in an average stand is generally very 
small. They are purchased at high prices. Thus ace 
operator can point out to the woodlot owner that he wi 
pay "veneer prices" for any veneer logs in the log run. 
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At least two of the mills manufacture railway 
cross-ties; the species used for this purpose are hard maple, 


_ beech, oak and ash. Hornbeam is utilized by one mill in the 


manufacture of transformer rollers for the Ontario Hydro- 


Electric Power Commission. Hornbeam is highly preferred for 


this use but local short supply has recently necessitated the 


use of hard maple and rock elm, 
(bo) By-Products 

The slabs produced at the mills and the tree 
tops of the woods operations find a ready market as fuel, 
particularly in the large centres of population. In the 
Paradise: Lake area white pine slabs are sold for rustic 
siding in summer cottage construction. Cedar poles and 
posts, recovered incidental to other woods operations or 
definitely sought as a marketable product, find a ready 
market, and considerable cedar is brought in from northern 
points to alleviate local shortage. 

Current prices (1950 and 1951) paid at one 
mill for cedar posts 8 feet long and of sound stock are 
Shown by diameter classes: 


ee ee Re an RO «a NR 


Diameter 
Meti cond: St 6s" “go of" Lom: 10g" 11" 11g" le" 


Price 
each: $ Poe Pe obepe oo. 0B M100" 1,08) 1.10 1.20. sas 


i Ne 


Fuelwood prices (1950 and 1951) of two 
Operators are shown. Prices are for standard cords of 128 


cubic feet —- hardwood species. 


Operator No. l Operator No. @ 
( $9.50 for hard maple, ( $10.00 ($12.00 
Slebs in ( beech, cherry and ( delivered ) 
stove ( ash ( 
lengtns ( ( 
| at mill ( $6.50 for elm and ( 
| ( soft maple ( 
4-foot £9.00 to $9.50 for $12.00 best species 
lengths better species and sizes 


( ( 
| | 
bush aA 
een #6.00 for elm and ( $ 8,00 poorer specics 
stacked ( soft maple ( and sizes 
( ( 
( 
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pail (Ada $4.00 for 
delivery) 
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The labour for the bush operations is paid 
for at the rate of $4 per cord. <A man described as a hard 
worker and a good cordwood maker made an average of 2.3 
cords per day over a seven-day period, 

One operator pointed out that county diameter 
limits on logging operations have put out of business "those 
people making fortunes out of fuelwood sale". ‘The small 
diameter trees (6 to 12 inches) made excellent fuelwood at 
a fast rate, whereas tops of logging operations are more 
difficult to make into fuelwood and do not bring such good 
prices as the material is rougher and there is less body-wood. 
In addition the operators must pay less for woodlots purchased 


on a lump sum basis because the buyer's realization on fuel-~ 


‘wood is reduced. 


13. Product Outlets for Local Mills 

As improved teal and increased efficiency 
of motor trucks have tended to put portable mills on a basis 
of permanent location, they have also given the mill-operator 
a greater latitude in merchandising the mill products. 

Essentially, the outlets for the products of 
small mills can be given four basic categories: 

(a) Local farm consumption 

(b) Local retail outlets 

(c) Wholesalers 

(d) Special industries. 

(a) Local Farm Consumption 

Most of the mills producing annually 75,000 
board feet or less are farmer-operated. These represent 97 
per cent of the total number of mills visited, do less than 
10 per cent of the total sawing, and 62 per cent of their 
output is custom. Some of these mills operate only a few 
hours a day for only a few weeks of the year. Many of their 
owners use a considerable amount of the product themselves. 
Tt is estimated that about 20 per cent of the production of 


the 28 mills visited finds its way into miscellaneous uses 


about the farm. 
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(db) Local Retail Outlets 

Only a very small part of the production is 
sold through independent local retail yards; most of the 
softwood production which is not custom work is sold locally, 
Generally more than 90 per cent of retail yard turnover is 
softwoods brought in from other partsof Canada and, of the 
10 per cent handled which is hardwood, 90 per cent or more 
is "imported" hardwood flooring. This reduces the purchase 
of local hardwoods by retailers to a very small volume. 

(c) Wholesalers 

The lumber wholesaler acts as a middleman 
between the producer and ultimate industrial consumer. Local 
and regional concentration of wood-using industries, brought 
even closer to the producer by modern truck transport, allows 
direct dealings between the producer and consumer and eliminates 
the wholesaler almost entirely, relative to the mills visited. 

(d) Special Industries 

Since 75 to 80 per cent of the total output 
of all the mills visited is hardwoods and hardwoods find only 
restricted use, relatively, in building, then the bulk of 
production must find outlet in the special industries 
meategory. 

Half of the mills ship direct to the manufac- 
turers for industrial consumption. These mills produce about 
65 per cent of the total production of all the mills visited. 

Most of their product is for market; thus special industries 
are by far the major outlet for sawmill products in the area 
studied. 

The principal industrial consumption is by the 
furniture factories of Kitchener, Waterloo, Preston and 
Listowel. On the basis of 1948 reports to the Dominion Bureau 
of Statistics, the furniture factories in the twin cities of 

Kitchener and Waterloo consume more than 7% million board feet 
of hardwood lumber annually. This volume is greater by about 


14 million board feet than the annual hardwood production of 
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ee the mills visited, The chief local species involved 
are hard and soft maple, ‘soft elm, basswood and beech; and 
lesser quantities of ash, oak, cherry, rock elm and poplar, 
Other industrial markets for local hardwoods 
include an extensive list of manufacturings, such as farm 
implements, industrial trucks, wooden heels, caskets, brush 
blocks and broom handles, bowling-alley equipment, children's 
playthings, sporting equipment, stair tread and furniture trim, 
There is some export of select grade hard maple 
in the larger sizes to the American market. Considerable 
quantities of low-grade hardwood are sold to heavy-machinery 


manufacturers for crating and factory skids. 


14. ‘The Marketing Problem 
The marketing problem has three closely related 
espects: 

(a) The woodlot owner who has merchantable trees 
that will make sawlogs. ‘the sale of his 
woodlot increment should be a paying pro- 
position the same as any agricultural enter- 
prise. 

(ob) The professional or semi-professional sawmill- 
Operator who requires logs that he can mill 
into lumber on a paying basis. 

(c) The ultimate industrial consumer who requires 
definite quantities of certain species in 
certain grades in order to carry on his 
annual manufacturing on a paying basis. 

These asvects resolve into getting the wood- 
land products to the mills in sufficient quantity to make 
their handling profitable to the woodlot owner and the 


| Sawmiller, and assuring the consumer a continuous supply of 


Standard grades at fair prices. 
In the past the farmer has been at a disad- 
Vantage in marketing logs from his woodland, In lump sum 
Sale he must rely on his ability as a trader to strike the 
best possible bargain with the buyer. He is unfamiliar with 


Methods of estimating the quantity and value of his merchantable 


| timber; experienced foresters find it difficult to estimate 


accurately cull and quality when appraising timber, 
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particularly hardwoods, which predominate in the area 


studied. The buyer has had experience in this field and in 


addition allows a safety margin on the estimate, Furthermore, 
operators of small mills and portable mills are often at a 
disadvantage in marketing their lumber and so are not in a 
position to pay full value for standing timber. Sale methods 
involving stripping the woodland ruin the woodlot for decades 
to come. Sale by set price per thousand board feet removed 
gives the operator the right to cut all or certain trees 
above a specified diameter and to take only those portions of 
the trees he wishes and to pay for only the portion he takes. 
This pattern of sale removes the uncertainty of the cull and 
quality factors but introduces the question of how much of 
the timber cut will actually be taken; it often is high- 
grading the woodlot and "creaming" the logs of the felled 
trees. Thus a high price offer per thousand on the stump 
may bring a lower price to the farmer than the lump sum 
method. The log scale used in Peedi her eunlans timber intro- 
duces another variable. Opportunity for sharp practice in 
scaling the felled logs exists, particularly when allowance 
is made for cull in defective timber. However, in fairness 
to log-buyers it must be said that the majority. are not of 
the type just mentioned. 

The professional or semi-professional 
sawmiller requires assurance of log supply. The complete lack 
of interest by the majority of woodlot owners in any form of 
| logging operation of their woodlots forces him to sell the 
idea of log sale to the owners, To assure log supply to his 
Sawmill he is in many cases forced to buy woodlots in order 
to plan his milling for the year. Sporadic supply by purchase 
on the open log market is too indefinite, In buying woodland 
for a season's milling he may acquire such volume as to remove 
strong interest in log purchase in small quantities from 
individual farmers. The disposition of his cut is of ten 


| quite a problem. The preponderance of low grades in average 
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Farmers often do very little of the woods work. This lump sum purchase bought 
only the logs that could be made. The farmer paid the buyer's cutting crew to 
make the tops and limbs into 4-foot fuelwood. 


Poor piling of random lengths. The grade ot lumber is often lowered durin 


seasoning due to poor piling practices which encourage warping. 
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ardwood milling, in many cases increased by poor sawing 

equipment and techniques (especially degrading due to poor 

piling), make efficient grading and separate piling of the 

many species sawn a serious problem. The resulting common 
practice is mixed-grade piling and forces him to deal lumber 

piles at reduced prices rather than at good prices by specific 
grades. His established market has considerable dependence 
upon mutual goodwill with the purchaser. 

The industrial consumer most often requires 
quantities and specific grades in large lots of a carload 
(approximately 20,000 board feet) and up. He desires well- 
Sawn products of standard widths and thicknesses. Most large 

consumers must "import" other than local species from large 
mills which also handle large quantities of well-graded 
woods which may be sawn locally. It is more practical from 
his point of view to pay the extra freight costs involved 

to be assured of continuous supply of species and grades as 
required than to "shop around" in the uncertain local supply 


market, 


15, Attempts at a Solution of the Marketing Problem 
(a) A Marketing Experiment near Doon 
During the winter season of 1948 and 1949 the 

Department of Lands and Forests in the Galt Zone carried out 

an experinent in the marking and marketing of timber in an 
18-acre woodlot near Doon. The project was initiated by 
“Mr. I.C. Marritt, the District Forester, and the field work was 
done by Mr. L.S. Hamilton, Zone Forester. The scheme is 
patterned after a marketing assistance method meeting good 
success in the State of New Jersey. 
The mixed uneven-aged woodlot contained con- 
“Siderable large white pine and red oak. Initial investigations 
by the Department showed growth stagnation due to over stocking 
and recommended the removal of certain trees representing the 


accumulation of growth over a number of years, Under this 
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condition, removal of selected trees reduces the growth 
stagnation factor and the remaining trees grow at an increased 
rate. As growth again slows down, another cropping should 
take place. This is the simple principle of selective 
logging - the removal of accumulated growth periodically to 
keep the stand at a healthy productive growth rate, 

Upon explanation of the proposed marketing 
assistance, the woodlot owner entered into a Signed agreement 
with the Department as a co-operator, agreeing not to sell 
or allow to be cut any trees excent those marked, upon penalty 
of a nominal fine per thousand for the estimating and marking 
service of the Department. | 

The trees were marked with a view to a second 
marking which would be necessary afterwards to remove weed 
trees and trees of low value in order to give good growing 
conditions, Each tree marked for removal was blazed at 
breast height and below stump height; the stump blaze being 
branded to detect any unauthorized cutting. The total log 
scale estimated for the 223 trees marked was 47,600 board 
feet Doyle Rule. The trees were tabled as to species and 
diameter on a mimeographed form. 

All the estimation data were turned over toa 
'timber agent chosen by the Department. The timber agent entere: 
into written agreement with the owner to 

(1) solicit tenders from buyers; 


(2) draw up a timber sale contract 
protecting the owner; 


(5) check on cutting operations; and 


(4) measure and collect payment for all 
3d cout before its removal from the 
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The agent was to receive a percentage commission of the gross 


sale value. 


The timber agent mailed the volume estimate 
sheets to all local log buyers, giving location of the wood- 


lot and inviting inspection of the bush. 
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The timber sale contract set forth the prices 


agreed upon for the different Species, required that tops be 


worked into 4-foot wood to be paid for at an agreed price 
per stancard cord, provided penalties for the cutting of 
unmarked trees, and required that the woods Operation be 
conducted with a minimum of damage to the woodlot, 

Prices realized by the owner were much better 
than the average paid in the area. Prices per thousand board 
feet Doyle Rule for the Standing timber were: 


etre SORES OG leiie ess ob 6 bo oc $62 


White ash, soft maple, hard 
maple, basswood and cherry .... $60 


White pine eoeoewn ew eoewe ee @ oeseeeoeee8e $55 
Hemlock RIPEN O OO e 60. O06 86 oe 2 e©oef8@o@ $4.5 
Beech eeoeoweoewe aero w ee oe eee ooo @eceoeee $30 


Fuelwood ...,... $4 per standard cord 


The experiment was considered very successful 
by all the parties concerned, yielding about 2,000 board feet 
more than estimated, and the woodlot has been left in fine 
growing condition with an expected second cut in fifteen or 
twenty years of 25,000 board feet, 

(b>) Forest Products Co-Operative in New York State 

In Otsego County in New York State local 
interest in forestry, stimulated by critical needs arising 
from the depression, resulted in the organization of the 
Otsego Forest Products Co-operative Association at Phoenix 
near Cooperstown in 1935 as a farmer co-operative under the 
‘co-operative corporation laws of New York State. In its 
‘certificate of incorporation the objectives of the Association 
are stated: 

"To promote, foster, and encourage the better care 
and increased productivity of woodlands, the 
orderly and efficient marketing of forest products 
through co-operation to eliminate speculation and 


| waste, and to stabilize the marketing of forest 
products." 
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A survey covering a radius of 35 miles from 
Cooperstown indicated about 2 billion feet of merchantable 
timber, a fair portion of which could be available to the 
Co-operative, In 1937 a loan was arranged with the Farm 
Security Administration to construct and operate a farmer- 
owned processing plant. Since that time this Association hag 
afforded farmers within an increasing radius (now about 50 
miles and occasionally up to 90 miles) an opportunity to 
practise forestry in conjunction with their usual farming 
enterprises on a basis that assures equitable return from 
any species and grade of product in whatever quantity offered, 
The program requires change from the common stripping of 
woodland and of utilizing only the best trees of a few 
Species, to selective logging and diversified utilization, 
whereby the forests will be managed for a continuous high- 
value yield. 
Qtsego County, in which the centre of the mill- 
Servicing area is located, is not unlike much of Southern 
Ontario, The county is dominated by dairying; about 62 
per cent of the land is used for crops and pasture; 28 per 
cent is in forest; the remaining 10 per cent is abandoned 
farmland (reverted to brush), water, roads, marsh, building 
eibes; and so on. 
The Association is composed of members and 
Operated by a Board of nine Directors elected by members at 
an annual meeting. The Manager is appointed by the Board 
and is assisted by an office manager, a complete mill crew, 
and fieldmen who handle member contracts and all phases of 
pus field activities. 
To become a member a person must be a woodlot 
| owner, must purchase five shares of common stock at G1 per 
share and must sign the Association's Marketing Agreement. 


The member thereby agrees to manage his woodlot according 


| 


to good forestry practices and to sell any sawlogs cut by 


him for sale to the Co-operative and to accept © per cent 
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of the value of his logs in common stock. Members receive 
patronage dividends. The Association agrees to assist the 
owner in applying good forest practices to his woodlot ana 
_to publish prices and grading specifications for logs on a 
delivered-to~the-mill basis and, should it be unable to 
handle the memberts forest products advantageously, to give 
permission to sell them elsewhere. Lumber needs of members 
are met at wholesale prices at the mill. By 1941 the Associa- 
tion had a membership of over 600; this had increased to 
almost 1,100 by the spring of 1950. 

The Association's fieldmen will, on request 
and without charge, cruise a member's woodlot and mark for 
cutting, telling him the number and volume by species of 
trees in his woodlot and the physical condition of the stand. 
The marking viewpoint is to improve the woodlot by removal 
of mature trees and leave the young and medium-sized trees 
of commercial species to grow. 

The plant of the Association is modern and 
equipped to get the most out of the log at a minimum of 
cost and waste. It has a hot log-pond, a modern band mill, 
a small circular mill, edgers, trimmers, slabsaws, planing 
mill, small resaw, and mechanical conveyors to the sorting 
and grading deck. The equipment is powered by electricity 
and steam. A very important feature of the plant is its 
battery of dry kilns. There is rail service into the mill- 
yard. 

The mill annually cuts between 2% and 3 
million board fect of lumber, which holds consistently to 
66 per cent hardwood and 34 per cent softwood. Mill operation 
is on a three-day weck basis, it being established that full- 
time operation would too rapidly deplete the timber resources 
of the area which can be economically serviced. ‘The l2-man 
crew works the remainder of the week on lumber handling. 


The daily cutting rate is 20,000 board feet of softwood or 


15,000 to 16,000 board feet of hardwood. 
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The Association publishes a leaflet every 


two months which is gent to each member. It describes 


activities and facts about the Association, and farm forestry 
practices in general which are of interest to the members, 
Through it the members are posted on current log prices at 
the mill by species and log grades and the standard log 
grades of the mill are set forth in detail. ‘the following 

is the log-grade specification and log price list effective 


euzust 1, 1950. 


LOG PRICE LIST 


PRICE: (Per M Doyle Scale Delivered at Plant, 
Phiocnis~ Mi1is, N.Y, ) 


Log Grade 
Species 


Select 


Price per M Bd.Ft. (#) 


herd Maple 
Rec 


A it... swood 


meee. Cherry 
(eeagetel 
B \fuite Pine 60.00 gy 18.00 
C Red Oak A OO 50,00 
Butternut 
Beech 
D Hin Bo~.00 Meee a] 6h ewe es en 8 
Sort Maple 
oi ee 
E Hemlock 


539,00 per M for logs, 8,10,12,14 foot lengths 
342.00 per M for logs, 16,18,20 foot lengths 


eS 


Demonstrating in many ways the economic 
advantages of co-operative action, the Association has 
largely overcome many of the obstacles that make intensive 


forest management on a continuous yield basis impractical 


without a market that will absorb all classes of products, 


pay fair prices and accept delivery in small quantities from 
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| LOG GRADE SPECIFICATIONS 


HARDWOODS x 


gross 
Diameter |Maxi-|scale Surface re 
uirement 
gece Lengths Sele on each of the 3 : 
| en 


visible faces or sides 


ns 


Clear; no knots or 
indications of knots 


Clear entire length 


el) 25 Clear entire length 


| ee a me 152 37 cet oe 80% clear in 1 cutting 


? 

| St2" . 163% 3M LO Clear entire length 

'S 2/3 clear in not over 
Ot 4 oe 1 13h i) 2 cuttings each not 


less than 3 long 


| ote f613" | 10" up Pa 40% clear in cuttings 
| Nf et tess thew 31 Less Chan 91 borg 
—— or. : 


Note for maple: Select logs cannot have more than By of 
diameter and 1's and 2's more than 1/2 of diameter in black 
meart or mineral streak. 


bis Niel ee ae ee ee fe 


) i= 
| : | Surface clear; © have 
3el- ee ee OB 1 16" up Li 5 no knots or red rot, 
ect | and no. indiacatian, of 
knots near surface 


Any number of sound 
zn fas. tight knots not over 
14" in diam.No red rot 


é- Any number of Bae 
|e ee. ot 3.110% up ae LO tight knots not over 


3" in. diameter 


if | Logs suitable for lum- 

3 Sia ie, L6t3% Sit ip 3" 30 ber that will not 

| grade up to ,-2 because 
of imperfections 


~ 


a 


Peon ts OG. Kee 


No requirement 


# Note: No dead hemlock and pine logs will be accepted unless 
| they have at least ys inches diameter of sound heart 
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widely dispersed farm forestry enterprises, 


(c) The Lanark County Co-Operative 

Mr. W. HE. Steele, District Forester at 
Kemptville in Grenville County, supplied the factual data 
upon which are made the following comments on the Lanark 
County Co-operative for marketing woodlot products. 

The Co-operative was set up by a group of 
woodland owners in the County of Lanark in March 1950. Its 
objectives are the better Management of privately owned 
woodland to ensure a continuous yield of the best material 
possible from the forested land of the members through profit- 
able marketing of all the woodland products. 

To put the woodland enterprise on a paying 
basis to the individual it is necessary to market not only 
the material suitable for lumber manufacture and special 
products such as veneer, but also the inferior products such 
as the poorer hardwood species, low-grade hardwood logs of 
the better species, small softwood products such as cedar 
posts and poles, and that material removed in improving a 
woodlot during what may be called sanitation cuttings. It 
was felt that the advantages of co-operative action by wood- 
land owners in the field of marketing would best solve the 
problems of the individual, particularly in respect to 
inferior or small products. Acting as a group rather than 
individually and through a member active in contacting 


prospective buyers, they can hope for recognition by the 


buyers in the area as a stable source of the various wood- 


imeand oroducts, 


The establishment of the Co-operative followed 


“an extensive educational campaign carried on by fieldmen of 


the Federation of Agriculture, the Department of Lands and 


Forests, and the local Farm Forum leader. Interest was 


aroused through moving-pictures, talks at schools, local 


evening meetings, press releases, radio programs and public 


| Speaking competitions on woodlot management. Meetings held 
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at Lanark were attended by officers of the Department of Lands 
and Forests; representatives of pulp and paper companies, 
sawmills, and other wood-using industries; and members of 
agricultural organizations, Gradually a workable plan was 
evolved and the Lanark Forest Co-operative was set up under 
a number of directors with Mr. Herb Paul as manager. 

Mr, Paul of Lavant, the main force behind the 
formation of the Co-operative, is an energetic leader of the 
local Farm Forum, caretaker of the Lanark County Forest, @ 
farmer and owner of several hundred acres of woodland in 
Lavant Township. As manager of the Co-operative his duties 
entail the location of markets for the woodland products of 
the members, arriving at satisfactory price schedules, 
collection of payment for products, ensuring that products 
are ready or delivered at the time promised, and advising 
members on cutting their woodland according to best forestry 
practices. 

By the fall of 1950 membership in the Co- 
Operative was approximately 60, with an increasing interest 
in its operations prevalent. The membership fee is $5 and 
in addition the Co-operative takes 5 per cent of the sale 
proceeds of products handled. The member pledges to supply 
the quantity of material at the time and place agreed and to 
practise woodlot management according to conservation 
erinciples, 

At present the Co-operative has no intention 
of undertaking a manufacturing endeavour such as 4 sawmill 
for lumber or railway ties. Logs are not accumulated at a 
central point and sorted as to species and a grading standard, 
but are handled direct from woodland to buyer. The purchaser's 
measure of the volume, by grade where it might apply, is 
accepted as the basis for payment on transactions. 

An objective of the Co-operative, stated as 
the better management of privately owned woodland to ensure 


a continuous yield of the best material possible, is a 
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highly commendable aims However, the statement embodies a 
tremendous amount of field work on the part of those capable 


' 
of advising on the subject of woodlot management. 


This is 
a job requiring experienced field personnel. At present, 
although the Department of Lands and Forests is following 
this development in marketing with interest and co-operation, 
it has not the staff of extension foresters to provide the 
many owners of farm woodland with the guidance that is necessary 
‘If the farm woodlot is to assume its place in the economics 
of the farming enterprise it must be shown that it pays in 
dollars and cents to the owner, The average woodlot owner 
‘cannot afford to carry on practices at a financial loss in 
“the interest of the region or posterity. If, in its infancy, 
the Co-operative manages to make dollars and cents for its 
members by the sale of those products generally difficult 
to market as well as those relatively easy to market, and 
does the best it can toward field guidance on woodlot 


management for perpetual yield, then it will have done a 


#OG toward good forestry in its area. 
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CHAPTER 1 


HYDRAULICS IN GENZRAL AND ITS RELATION TO_ CONSERVATION 


Hydraulics as applied to conservation deals with 


he measurement and control of run-off from river drainage 
asins., Measurement has to do with such factors as precipita- 


fion - both rain and snow - the topography and vegetative cover- 


ng of the area and the daily gauging of the flow of the river 
E selected points. Control deals with the prevention of floods 


y the use of reservoirs and other structures, and the increase 


- summer flow, 


Floods which are caused by the natural run-off 


from river basins have occurred from time to time in Southern 


Mntario ever since records were first kept. Evidence of these 


ye 


pestound in diaries going back well over 150 years and 


| 


m@n-off occurs in the spring, with the result that there is 
| 


‘rom newspaper records for at least 100 years. Most of this 


100 much water in our rivers at the time of the year when it 
's needed teaeteand very little, if any, during midsummer when 
t is required most. In addition to the flooding which is 
aused by spring run-off, occasionally floods also occur 

.- the sumner on watersheds which have little natural pro- 
| 


tion, These summer floods do serious damage to crops. 


uch floods are not confined to a few of our largest rivers, 
a records show that all rivers of any consequence have from 
ls 


ime to time caused serious damage in this way. 
; 
, 


When Ontario was mostly covered with forest and 


€@ natural reservoirs, such as large swamps, had not been 


| 
E 


ater fered with, severe flooding probably was not as frequent 


eit is today because these two factors had an ameliorating 
ffect on the flow of water. Land clearing and drainage were 
oy to open up the country for agriculture, but in some 
sSpects these were carried beyond the point of necessity, 

Wereby aggravating the flood situation. In order now to re- 


lin a more or less stable condition of the rivers and streams, 
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certain conservation measures must be carried out, such as 


"the reclaiming of large Swamps and water- -storage areas, the 


, 


Breforestation of marginal and submarginal land, and also by 


a program of proper land use as indicated by farm planning, 
whereby run-off from gently sloping land can be controlled 

by such methods as contour cultivation and grassland where 
such is indicated, Such methods aim to control water where 
dt falls on the land, If this could always be done it would 
De the ideal solution of the flood problem, But to minimize 
the required flood storage in a large watershed, a program 

of improved land use would need the co-operation of a great 
many individual farmers, This would take many years to accom- 
‘plish. More immediate measures are therefore also necessary, 
especially where urban centres are frequently flooded, 

One of the first problems facing the hydraulic 

“engineer is to estimate or measure the run-off from a drain- 
age basin which causes flooding farther down the valley... This 
“includes a careful examination of rainfall over the years at 


‘different times of the year, which in turn presupposes that 
“weather stations have been established in the area, Topog- 


raphy, types of soil, the amount of vegetative covering, 


“Particularly tree growth, on the area, and the gradient of the 
‘Yiver, which has a bearing on the rapidity with which the 
Water travels to the river's mouth, must all be carefully 


‘studied, If no gauging stations have been established then 


the run-off must be computed by taking the above factors into 
Consideration and an approximate fisure of flow is then determ- 
ined, by comparison with a neighbouring drainage basin which 

has gauge records, in order to decide how much protection by 

the use of reservoirs is required. If, on the other hand, 
fauges have been established, by which a daily record is kept 

Of the amount of water going down the channel at certain points, 
then a more accurate determination can be made of how much .pro- 
Gection is needed. Fortunately daily flow records for the 


Nith River at Canning are available and although the periods 
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Upper: 


Centre: 


Lower: 


NITH RIVER AUGUST 1949 


River at Paris. In summer the river is a sluggish stream of muddy water. 
River at New Hamburg. Refuse dumps and heavy overgrowth have almost 
completely choked off the channel at this point. 


River in the upper reaches of the watershed. Many of the headwater streams 
are intermittent and are reduced to stagnant pools of muddy water during the 


summer months. 
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are intermittent and short, they are invaluable in determ- 


ining the rate and volume of run-off from the watershed, 
There are fifteen years of flow records for Canning gauge 
Bovering the periods 1913 to 1927392920. to 1925 and from 

1947 to the present. (Fig. H-2). 

After the amount of run-off has been measured 

by whichever means are available to the engineer, it will 

give him a figure of flow which will indicate how much ot: 

this water will have to be held back by different methods in 
order to give the necessary protection where flooding is 
taking place. This means that a reconnaissance survey of the 
whole watershed must be made in order that suitable valleys 
‘be selected where dams can be built for the storing of the 
required amount of water. When more than a sufficient number 
of such reservoir sites have been selected, each must be 
Measured as to its capacity, and the required number chosen 

to hold back sufficient water to solve the flood problem. In 
Betton: wherever a dam is to be built, some sub-surface ex- 
ploratory work must be done at the site to make certain that 
the dam will have a proper foundation. Only after this pre- 
liminary work has been carried out can the reservoirs be chosen, 
the actual designing of the dam structures undertaken, and the 
work carried through to completion. 
While conservation reservoirs are usually built 


for the purpose of preventing floods, they are needed just as 


‘Tuch in Southern Ontario for increasing summer flow. This 

| become increasingly important in recent years because 
‘rivers with extreme low flow and those which dry up entirely 
‘Bre a health menace to the communities through which they pass. 
omer flow is necessary for flushing out the channel; to 
furnish water for industrial plants; for the practice of good 
agriculture; and is absolutely necessary for dilution where 


urban municipalities empty the effluent of their sewage disposal 


plants or raw sewage into the river, 


The building of dams for the prevention of 
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.ooding and the increasing of summer flow is a comparatively 
‘ 


concept in engineering, It is only within recent years 
hat structures of this kind have been used for this purpose, 
> older methods included such projects as straightening and 
idening the river channel and removing obstructions such as 
slands in the river, narrow bridges and other man-made works 
ch might obstruct the flow or cause ice jams. Also, 
occasionally, for such work a river was diverted into another 
vatershed, or dikes were built to hold it within its banks, 
Such practices are aimed at one thing only - to get rid of 
ater as quickly as possible. They do not take into considera- 
sion the necessity of holding water at the headwaters for deep 
infiltration or retaining it for summer flow throughout the 
mer. On some rivers in Ontario channel improvements, diver- 
sions and even dikes must be carried out and built, especially 


Ihnere dams and reservoirs are not economical and sumner flow 


not a major problem. 
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CHAPTER 2 
HYDRAULICS ON THE NITH 


1, The Overall Plan for the Grand Watershed 
The hydraulics of the Nith River is an integral 
part of a report which is in progress for the whole of the 
Grand Watershed. But for expedient measures now recommended 
at New Hamburg there would have been no hydraulic report for 
the Nith at this time. It is therefore brief and tentative 
and a more comprehensive report will be included later in the 
report on the Grand Watershed, 
In the overall plan for the Grand Watershed 
there is a planned for or "hypothetical" flood which in mag- 
nitude is 1 1/3 times greater than that of the spring of 1947, 
the greatest flood in 37 years of record and probably the 
greatest since the early days of settlement. It also provides 


for an increased flow in the Grand River and its tributaries, 


2. Stream Flow 
A hydrometric gauge for recording daily stream 

flows has been established on the Nith River at Canning 

(Fig. H-2) and intermittent flow records covering the period 
1913 to the present are available. A study of these records 
indicates that the mean annual flows vary from a minimum of 
289 Bee for, 1022-23 toa maximum of 567 cwf.a. for 1915-16, 
the average annual flow for the period of records being 
390 bw S 
Maximum mean daily flows usually occur in the 
‘latter part of March or early April and have varied from 1,903 
es. ai tgl> to 11,600 c.f.s. in 1950. Although the majority 
‘Of high flows have occurred in March the highest mean daily 
flow on record occurred on April 5, 1950. This flow caused 
the second flood along the river within a week. On March 

29, 1950, the river reached a mean daily flow of 9,160 c.f.s. 
and most of the winter's accumulation of snow and ice melted 


c 


and ran off at this time. The second flood flow of April 5 
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was due chiefly to the heavy rains which lasted for several 
days. Had these rains occurred prior to March 29, on top 
of the snow and ice pack, the resultant flow would have been 
much higher than either of the above, 

The second highest mean daily flow on record 
ds that of March 21, 1948, when the river reached a flow 
Meee 018 10.500 c.f.s. 

The probable peak flows for the above mean 


daily flows would be: 


———— ft". a 


a a 


Date | Maximum Mean Daily | Peak Flow | 

| Flow = CO oases | eae eile ce 

Se Se ee ee “pa Se a aeons CAPR PARall, | os = Sieepeartocnttelog ss | 
Lots 1,903 2,535 | 

March 21, 1948 10,500 Laie oe 
March 29, 1950 9,160 LS LOeO10S 4 
April 5, 1950 | 11,600 bite ase ce | 


SR ee 


Hydrographs at Canning gauge for the 1948, 
1949 and 1950 spring floods and the hypothetical flood are 
shown in Figure H-3, 

The lowest mean daily flows generally occurred 
ain the late summer or early autumn, The minimum mean daily 
flow on record is 16 c.f.s. which occurred on September se oh 
The second lowest mean daily flow is that of September 12, 1918, 
when the flow dropped to 20 c.f.s. For the years of record 
the lowest month of the year has been September for five years, 
August for three years, and February, June and July each for 


one year, 


] 


1. Probable peak flows based on Fuller's formula. 
2. Actual recorded peak flows from automatic gauge charts, 


4 oak { 
i 4 ; Lai i mh bo Lah i. ( 
oh) f - a oe + 
; ' 


Faysyeoe Ot. 


gor i a 


* 


' 
a ™ gener 
Pie fal OG. 
Fi 
f te vane 
4 : 4 
: a) * 
Mm he feo oe 
ae Sy 
pl a 
od 
Mey, =: 
. 
i ? 
vif 
: te 
fl 
- ? nie ; ef 
\ yg 
oF 
a | 
p+ 
“ 
rs - as 
| j 
\ ; re ie ae | ri 
4 ih 4 
3 
r 
4 | i 
I Yih 
“ 
f ai 
! < ' 
} Jf ‘ 
. F ; 
. 
’ ' é 
A 
' 
’ 
£ 
' ‘ 
ee > ie: | NE 
. - , 
‘ i 
7 rie 
Lf eB } 
a Oe re io 
Poe 
. 
: 
- 


wd 


a 


4) Mt: 


ow 
Ct, 
| 
vl iy 
Viuis 
ty . 
t 
» 
” 
i 
/ 
‘ 
ot 
. 
4 
“J 


* cyote. 8 


hs 
Pe 
Cia 
Bs ty 
me ° 
} 
t 
’ 
ne 
aa 
t 
‘ 
4 
a 


lyf 


dageM, 6d: ae 
Huei yor, ine }keser 


ah) a 


ny 
Ae, | St 


Aten 
- 


sil Veh ay 


Rieu rss! taut 8 ne 


“~ aT h 
biahad fee Maks f 


Ga 
‘ * 
4 
Aid ike 
Fish sins 
a ‘~ 
) et 
af sitll es Pe 5 
\ , 
/ gb 
f 
Re f 
ae he 
Phos 
L; af ae ‘ 
j . i 
x2 a4 
aw t 
” fe 
s * ‘ 
. 
© dye 
\ ‘ee 
7’ o ¥ 
A 
i ‘ 
ee ee 
fee Ny 
: 
etree verre 
. 
’ “ we 


bid 


T 
hh ae 


} 
4 
i 
te 
| 
; 
| 
qty 
rae 
ff nh y 
% " “ 
> pt 
+ 
Lone 
# ; 
fy ? 
ae & 
te 
oy 
j 
( hy 
che 
a 
ae 
‘ 
‘ 
wenrthenmsl 


abe t) eer 


FLOW in Thousonds of Cubic feet per second 


Sas 1948 
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HYDROGRAPHS 


Gauge at CANNING — Drainage area 598.4 sq.miles 


Mean daily flows plotted from Dept. of Resources & Development 
Water Resources Division records 


FIG. H-3 
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A brief summary of the river discharges at 


Canning is given below: 


Year | Max. Mean Daily | Min, Mean Dai 


kde Soomaaas ly ya Mean eben Flow 


| 
eee ae porter Aes, sb 
Roya 1, b. ,080 | 16 | 
1914-15 1,903 50 | 369 | 
1915-16 4,900 y: if ENGe7 | 
1916-17 aaeaas 36 ays cops 
1920-21 3,970 | 5h 12 | 
1621-22 37650 | 63 ti 
1922-23 3 890 hi, ue 
April 192) | 3 230 312 | 94.5 
May 1924 1,720 176 pie. Fs 
March 1925 4,750 510 | 1135 
April 1925 1,68 | 110 | 188 
May 1925 110 69 | BL 
1947-48 10,500 1.5 387 
1948-49 S130 20 oeay 
191,9-50 | 113600 60 | bh 


Records show that all rivers are subject to 
‘seasonal variations in flow, but the extreme flows on the 
Nith present a serious problem. There are floods in the 
‘spring, while during the summer and early fall the river 
falls to a stage where the flow is inadequate for dilution 
of sewage and industrial waste being added to the river 
throughout its length. With this condition further agg- 
ravated by the high summer temperatures the river becomes 
foul and presents a serious health menace to those living 
along its banks, 

The causes that give rise to these fluctua- 
tions in stream flow may be summed up into two groups: 
Bical and human, The influence of the former is the more 
important. This is verified by the fact that floods were 
known to have occurred when the valley was only sparsely 
settled, However, the human factors have accentuated the 
effects of the physical factors. Among the physical factors, 
slimate, topography and river gradient are the more important, 
ile on the human side deforestation and artificial drain- 
ase are the chief ones, All these factors combine to cause 


she extremes in seasonal fluctuations. 
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3. Flooded Areas 

| The Nith Watershed is the largest of any of 
the tributaries of the Grand River, having an area of 432.15 
square miles, It has not as great a volume or rate of run-off 
as the upper Grand and Conestogo Rivers, but it is high in 
both volume and rate during flood periods and causes severe 
flood damage along its course. The principal places that 
are flooded are New Hamburg, Plattsville and Ayr, The Nith 
is also a contributing factor to damaging floods at Paris, 
located at its confluence with the Grand River, and to other 


municipalities down stream, 


4, Storage 

Of the various measures for controlling the 
high damaging spring flows, the use of storage reservoirs 
1s superior to the other methods. In addition to reducing 
the high spring flows to a safe stage they may be used to 
conserve water supplies and to regulate stream flows, holding 
Over excess water from wet periods for release during times 
ef deficient flow. 

It has been estimated that approximately 
40,000 acre feet of storage is required on the Nith Watershed, 
This amount of storage would, except in the cases noted below, 
provide protection against floods up to the magnitude of the 
hypothetical flood for all the municipalities along the river. 
It would also supply an adequate increased flow throughout 
the balance of the year and ensure a safe dependable supply 


fOr all who would use the river. 


>. Reservoirs 

A reconnaissance survey of several reservoir 
sites on the Nith River has been made. Two have been chosen, 
Nithburg and Ayr reservoirs, shown on Figure H-4. They are 


— 
rn 


e. Run-off is the overland or surface flow mlus the 
ground-water flow which reaches any rivulet, 
stream, tributary, river or lake. 
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fairly well located strategically and together have the re- 
quired storage capacity. 
The uncontrolled area between the proposed 


Nithburg Dam and New Hamburg is too great for complete flood 
protection in that village. There is another reservoir site 
within this uncontrolled area above New Hamburg, but the 
storage capacity is not sufficient and a third reservoir 
would be necessary. Some channel improvement at New Hamburg 
(shown below) is therefore proposed to supplement reservoir 
storage and satisfy the flood problem at New Hamburg, These 
remarks apply also but to a lesser extent to the village of 
Plattsville, 

The Ayr reservoir will reduce flood crests at 
Ayr and all places below it to a safe stage and, in conjunc- 
tion with the other reservoirs in the overall plan, will 
reduce flood crests to a safe stage at Paris and places down- 
‘stream on the Grand River, including Brantford and points 


below. 


6. Local Improvements 
(a) New Harburs Channel Improvements (Fig. H-5) 

Due to the large uncontrolled area between the 
Nithburg damsite and New Hamburg and to the fact that this 
unit will probably not be built for some time to come, other 
works which will supplement the Nithburg storage reservoir 
and provide more immediate relief are necessary, The Nithburg 
mate is the first netiral site above New Hamburg where the 
reauirec storege may be found, but there are 83.9 square miles 
of drainage area between this site and New Hamburg and even 
with the dam in place the run-off from this area alone could 
be sufficient to cause flooding at New Hamourg, 


By improving the channel throvgh New Hamburg 


4 


its capacity may be increased so that it will contain a flow 
Of 4,740 ¢.f.s, withovt flooding. Any furtser increase in 
capacity by channel improvement is limited by the capacity of 


the channel immediately below New Hamburg. This improvement 
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| VILLAGE OF NEW HAMBURG 


SHOWING 


| GHANNEL IMPROVEMENTS AND 
| AREA SUBJECT TO FLOODING 


SCALE: lin = 200 ft. (Approximote) 
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-10-. 
_ alone would contain the flood flows of many years, but 
| would not contain peak flood flows of the magnitude of the 
1946 spring flood which was estimated at Phot ae, 2 Nee 
would it contain the flow from the uncontrolled area below 
the proposed Nithburg site during a flood of the magnitude 
of the hypothetical flood for which all the flood control 
works for the whole Grand Watershed will be designed, 
Further protection may be provided by rais- 
ing and extending the present dikes to supplement the above 
channel improvement work. By this means the channel capa- 
eity could be raised to 9,400 c.f.s. which is the maximum 
discharge capacity of the present East-West Street bridge, 
| This combined work would provide for protection against 
such floods as have occurred in the past, and as supplement- 
ary works to the Nithburg project it would provide the 
necessary protection to the extent of the hypothetical flood, 
The channel improvement provides for an ex- 
~cavated channel about 7,900 feet in length with a bottom 
width of 100 feet and graded to a uniform slope throughout. 
|The improved channel would follow the general course of the 
river channel except for a short cut-off channel which leaves 
|the present channel at a point about 200 feet below the 
|Bast-West Street bridge and connects to it again about 1,600 
}feet down stream. This cut-off eliminates the sharp bend at 
“that point and shortens the channel by about 300 feet. The 
rex side of the cut-off channel would be rip-rapped to 
“prevent the river from returning to its former course. 

The diking would parallel the right bank of 
the river and the new channel, Commencing at a point 470 feet 
‘north of the Church and Wilmot Street intersection, it would 

extend to the existing dike at the fairgrounds which would be 
raised and lengthened to prevent the flood waters from back- 
ing up into the village proper. The new dike would have a 
top width of 8 feet and would include control gates at the 


head and tail of the millrace. 
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1947 SPRING FLOOD AT NEW HAMBURG 


Upper: House on north edge of village flooded out. 
Centre: Corner of Grace and Jacob Streets looking north 


Corner of Grace and Jacob Streets looking east. 
700 feet from its normal channel. 


Lower: The water at this point 


eile 
Plans showing the location and extent of 
this scheme have been submitted by the Kilborn Engineering 
Co. Ltd. of Toronto and their estimated cost as of January 3, 
LS iss 


(1) River channel improvement $49,500 


(2) Raising and extending dikes 32,000 
Combined total cost $81 , 500 


In view of the serious flooding at New 
Hamburg and of the fact that further work would be required 
here to supplement the proposed storage above New Hamburg, 
it is recommended that the combined scheme of channel 
improvement and diking to increase the channel capacity to 


9,400 c.f.s. be implemented, 


(b) Plattsville: Improvements (Fig, H-6) 

In order to prevent flooding at Plattsville 
it would be necessary to either reduce the spring flows to 
the present channel capacity or increase the channel capa- 

city to contain the high flows, The Nithburg Reservoir 
will reduce the spring flows by about 45 per cent which 
would prevent flooding for most years. There would be 124 
Square miles of uncontrolled drainage area above Plattsville, 
and for years of extremely high flows such as 1947 and 1948 
the run-off from this area alone would be sufficient to 
7 cause some flooding. Thus, as in the case of New Hamburg, 
some local work is necessary to provide further protection. 
This additional protection may be had most 
easily by raising a short section of the forced road through 
| Lot 18, Con. XIII north of Plattsville. This would require 
ba 700-foot length of the road being raised a maximum of 


S feet, 


Estimated cost for grading and resurfacing 


this stretch of road with gravel is $3,000. 
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PROPOSED SECTION | 

OF ROAD TO BE 

RE-GRADED TO 
ELEV. 10075 


OVERFLOW POINT 
ELEV.1004.5 


SJ attire 


RIVER FLATS EL.998 - 1002. 


PLAN OF THE VILLAGE OF 


PASAT Ao Lie 


SHOWING AREA SUBJECT TO FLOODING 
AND PROPOSED REMEDIAL MEASURE OF RE-GRADING THE ROAD 
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The fundamental cause of the trouble at this 


int, however, appears to be the inadequate spillway capa- 


ad of the mill dam. Measures to increase this capacity 
by adding stop-log sections to the dam would provide a 


more satisfactory solution but at a much higher cost. 


he : 


Seed wh um mM an is 


fi 
a ‘i i i iN f <1 
7 AA 
i tre! f, 
rr 
‘/ 
i 
' } ay aT r 
fied itd Ay ng j if nN Tipo! knee 
We. ’ aa ip a Micon | 
i fl \ 
‘! i Ayr ile 
h At } Mh ji 
i a ky { ave 
i } Te i 
| Ne Tie Pa a 
i ey " i 
j { , aM fin 
aiv ‘| it 
} | Ras we: 
H my y Vil, t 
i : 
‘ Ki ee aye 
; dl ‘ id 
\ i 
im : . 7 ; hh 
] i] 
af iyi 
‘ } 
i \ 4 
th! hare UL i 
1 i rl \\ ; 
any I) a et fe 
i Lawal i 
\ i AWAY 
i 
} ) ’ 
Ault 
Vat aah vig 
| .\ 
oh Wa 
+ 
, ‘ 
r 
i 
1 
‘ 
1 tay 
: f 
i 
' ! 
we Lyirertiar U4 aaubyicl t 
Ls - 
‘ 
2 
' 
= 
1 


CHaPTER 3 


Ponps 1 


‘1, The Value of Farm Ponds 


obtained from wells, streams, Springs, ponds and cisterns, 


Water supply on farms in Southern Ontario is 


With 


the mechanization of farm operations, the improveients in sani- 


tation and with larger and better herds there is an increased 
demand for water. Supplies, on the other hand, are diminishing, 


Shallow wells often get their supply from "perched't water tables 


which are rapidly disappearing and are not likely to be re- 


established, JDeep wells and some shallow wells draw water from 


_the permanent level of underground water. This, in many regions, 


~ 


has lowered considerably, Streams, springs and ponds are drying 
up or are being filled in, partly through mismanagement but 
largely from the gradual change in the physical features of the 
land which goes along with the change in land use, 

Against this increased demand and diminished 
supply can be balanced one outstanding natural feature, namely, 
that Southern Cntario receives, on the average, thirty inches or 
more of rainfall in a year. Although there is often a lack of 
rainfall in the summer months there is an ample supply in winter 
and spring. The need therefore is to store some of this spring 
run-off by proper land use in the earth itself, and thus in- 
erease the ground water supply and maintain summer flow in 
streams and springs. 

Farm ponds are directly connected with soil con- 
servation. The study of soil erosion in Southern Ontario 
reveals that the most important single remedy for arresting this 


insidious process is the establishing of good sod cover, This 


oo 


— 


1. A bulletin on Farm Ponds has been published by the a 
Valley Conservation Authority. The six types of an s ee: 
described herein are each illustrated with four p PhOR TAR 
and drawings which serve as an aid in building bs ss i 
ular pond required. The bulletin may be pheaine on ts 
application to the Secretary of the Authority, Mr. Me ‘ 
Arundell, 27 Dickson Street, Galt, Ontario. 
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in turn would provide a considerable increase of grazing land. 
(ne of the biggest obstacles to establishing improved pasture 
on eroding land is the lack of watering places for herds. 
Properly managed springs, streams and natural ponds give the 
cheapest and most reliable supply of water. Small ponds offer 
the best form of management and provide reservoirs in time of 
drought. 

The hazard of fire is becoming increasingly 
important with higher costs of buildings and equipment. Much is 
being done for fire protection by better organization and equip- 


ment, but fire-fighting apparatus requires ample supplies of 


water from which it can draw. Wells, in many instances, are in- 


adequate for pumps. Natural supplies are not dependable and 
often remote from buildings. Therefore well built ponds, 
favourably located, are much better sources for this purpose. 

Many farmers know that good facilities for 
recreation are necessary to make farm life attractive to hired 
help and to their own children. Water, especially for swimming 
and skating, fishing and boating, can be the focus GT 2 
recreational activities. There is increasing interest in 
monds for this purpose, 

Conservation aims at tue creation of a balance 
between all living things, including wildlife population such 
as muskrats for commercial exploitation, game for hunting, fish 
for angling and certain species of birds and mammals for the 
control of pests. These purposes can be served by farm ponds 
or by well managed natural streams, and in some instances they 
may be suitable for a combination of UuSeS. 

Recent spells of drought have created interest in 
irrigation. Ponds can serve a useful purpose in this regard, 


either by preservation of pasture or protecting 4 valuable 


cash crop. For example, a half-acre pond of average depth of 


j j ‘ ugh to cover a 
4 feet contains 24 "“acre-inches of water, enoug 


12-acre field with 2 inches of water. Throughout much of South 
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Wl of enew ered oitadeo Came 


duly in which there was no rainfall at all ina period in which 
at least two inches could be expected as the average fall Con- 


veniently located, a pond of the above size could be used to 
take up this slack, 

It is generally believed that any measures to hold 
water on the land would improve ground water levels and Summer 
flow in streams as well as mitigate flood conditions on rivers, 
It would take a good many ponds to effect a measurable improve- 
Ment in this regard, but in view of the many other advantages 
in controlling surface flow of water it is not too much to hope 
that small ponds might become numerous enough to improve the 


whole situation materially. 


e. Types of Farm Ponds 
(a) The Dug-Out Pond 

The dug-out pond is built in a depressional area 
and receives its water supply from the ground water down to 
Which it is dug, It is the cheapest pond for a farmer to build 
and is well adapted to pasture land providing the correct site 

ean be found. However, unlike ponds which receive their water 
supply from springs or creeks, the dug-out pond tends to become 
stagnant in late summer, 

Ground water levels (called the water table) 
Change throughout the year, and late in the sumuer season may 
go below the bottom of the dug-out. There is little or nothing 

which may be done locally to raise the water table, and this 
type of pond is dependable only in spots known to stay wet all 
summer, 

In certain types of hilly country with irregular 
slopes and hollows, there are natural waterholes called "kettle" 
ponds, In many instances these have filled in but can be clean- 

ed out to re-establish ponds, These may sometimes be refilled 
during the summer by rain running off the slopes around the 


pond, but in the climate of Southern Ontario this is not common 


enough to be a dependable source of water. 
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mh Ee 
(ob) The Spring-Fed Pond 
The water supply for this type of pond is derived 


from a spring, usually up the slope or “draw from where the 


pond is situated, and because of its location - that is, in the 


lower part of a small storage basin - it must be protected from 


damage and excessive flooding by a grassed waterway or emergency 
spillway by which the surface run-off is deflected around the 
pond, 

Spring water is rainfall which has been stored in 
the ground and seeps gradually through the soil until it is dis- 
charged at a spring. The supply may be that which falls locally 
mon lend above the spring, especially if it is light soil; on the 
other hand some springs get their water from strata of sand and 


gravel which carry it great distances and the original source 


may not be known. 


(c) The By-Pass Pond 

A pond of this class is built close to, but not on, 
a permanent stream and gets its name from the fact that the 
water supply is by-passed through a pipe from the stream to the 
pond. This type has the advantage over Sole others in that 
there is no danger of the pond filling up with silt, because 
any excessive run-off goes down the permanent stream channel 
and not through the pond. Moreover, the water in the pond can 
be kept reasonably clean because the supply can be shut off 
when the stream becomes turbid. This is an inexpensive pond 
to build and should be attractive to a farmer who has a small 
permanent creek on his property. 

Permanent streams get their water from a number 
of sources. During the spring thaw or rain, when the soil is 
saturated, the Source is mostly surface run-off or overland 
flow. Springs are often tne first source of streams, especially 
those that rise in gravelly hills or from limestone bluffs. 
stream flow may be maintained by the ground 


During drought, 


i ound water 
water, the level of which gradually lowers. The gro 


iid 


ay ay 


eee 


ne hetote syed. GAs ie ee 


ere Nike i i 
oe thoek Pe Lieon Live wiht rows esau acon 
gl Desin$ ettae ett. outa oo) yon eet ext? Ware: 


Aa 


it oo. eh oe. tee Be ae Ry: By wet stooges ric nse 01 S 


bes bash Ay ohare oni 4 hw, ! touts ton’ ean Pina| a 
boris Latiaiwo ofF Bae eaonie i) oh tare Sy. 3 vee 


Me dae Finds pod eridee SL Did: eb: Bee eae ae a de 
ans dont Jost ase fies sive eae ee es asote. 1 


i ote Meets Bul Gee ey ue a Ie booeagq atte 4 


ral ee | ' DUPER, | a oan Tee pif atlas al soa de! he a fy wo ae 
aed. al Bone Gig? Tere Oped Rey ie. eae li 


w ; ee ee ie) oa re kaw te 
pve Whee EB, } f 2 i } i 34% a Ei e ba Wi yy fy 
» 

oe ee om Cav as aye es NE 4 Ae eg nts ut cuts, a eke 

wm Mn Lee Jian RTe?: oy wes Gaga tres Chen aU 
Sate 
‘¢ ay hia dea 7 ep ash W ot ey io Obes cer ae 4 Pe py aye oF 
he a baw, t Pare oe . ** ae Se el a ig RA ox if ws 
, 
a, _ cue ra fs ~~ wh: «te ae 7 oe f° coon: » Be : F 
i PR BG) THO YL PY SevRoOOd east eee anne eg Sie 
4 wap tere we a) ee ‘T: a pee © vps ¥ # oa 
4 Rw ¥ : cs My I sz ! © : \a & i ae) Tes Ls Fi y; SH : it fis aie ; Ce re 9; ed. 


Lote 8 apd one Tomtet B ot ov Edaendoe) eet eee Bra ort 


ra ap ee eg oo ee i ex 
4 i Pk eid Lr bbe if Ee On Ge 
| San ft 4 _ © ih : oo ; he : : re 
ath 2 my t tetew rihede das eopends ¢reieneae 
af Pheer & y ray “ye vod Pst) | ow Priatels et ll : 
t i ‘ q 2 Les i ‘ - cis rt is pias Ng ie he z * ri é J th iy eke 
. ry - 4 ’ | a ty _ * hy ra re w fd hy : 
‘Al bf Vy Se Lloret COLTS YEFTea & YEN OR ed i 
a ‘ a 
{ i i * rr ~ " \ a 4s . s 7. 
si) e WOR 0 269 cod he aaa 
gs Hi oy oy - ay Pf Conor | gp a om sof a ; 
ete tk LEU ‘ ae } ca 0) ier ve Vv Lt ey oder it if {3 
‘ 
, “ ui y ins t¢ a op 
i ‘ NIL 3.3 iO 7 hala Yr Mees ¢ 
ri : aye oy i") “ fm, | Wiiretreceot . s ow 
B id i, > : ‘ Fe ‘ # Ti y 
# ‘4 PES Lis et Gy a? ; Z f,. ci 


may be recharged during autumn and Spring. 


m7 


To get as much 


“moisture as possible into the soil and into the ground water 
: bd 


soil conditions and vegetative cover must be favourable, The 
sam practices which help to conserve soil help to conserve 
water, namely good organic content of Soil, contour tillage on 
long smooth slopes, good sod, and forest cover on steep land and 


coarse or Shallow soils, 


(a4) The Run-Off Pond 


Such a pond gets its name from the fact that the 
water supply is obtained by the natural percolation and surface 
run-off which accumulates at the lower elevations of a small 
drainage basin where the dam is built. The success of such 
ponds during the summer depends entirely on the amount of rain- 
fall which occurs at that time. The vegetation of the slopes 
also is an important factor. If the slopes are mostly woodland 
or permanent pasture or a combination of both, the supply will 
be more even. If the slopes are cultivated fields there will 
be danger from too rapid run-off and silting unless these are 
Biitivated on the contour or strip-cropped. 

Many run-off ponds can be seen in the Northern 
United States, where they are very successful. In the State of 
Ohio, and particularly in the Muskingum region, this type of 
pond has been developed to advantage. However, in this connec- 
tion it must be remembered that the annual rainfall in Ohio is 
usually 40 inches, whereas in Southern Ontario the average 
rainfall is close to 32 inches. This extra 8 inches of rainfall 
in Ohio usually occurs during the summer months, in the summer 
of 1949 certain parts of Southern Ontario received only 8 
inches of rain from May until September, when an average of 14 
inches can be expected. It must also be noted that in Chio, 
summer storms with great intensity of rainfall and, consequent] 
surface run-off are common but they are rare in Ontario. 

n Ontario when there is no 


Actually there are many summers i 


surface run-off. 
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While examples of this type of pond can be found 


in Ontario, and while under favourable conditions such ponds 


retain water throughout the Summer, it is most likely that in 


years of drought they will dry up. Consequently this report 
emphasizes the building of other types of ponds recommended 
herein, until more knowledge is obtained regarding the success- 
ful building of run-off ponds. 

Ponds of the run-off type can only be considered 
on watersheds greater than 40 or 50 acres on which there is 
Some permanent supply of water, but not on watersheds greater 
than 150 acres because maximum flows are too great to be handled 
by earth spillways. 

The term run-off is used in measuring the flow in 
a stream, There are actually two main sources: "surface run- 
off" or overland flow of water; and "percolation run-off", that 
is, the water that travels through the soil to reach a stream, 
Although surface run-off may be very great in extreme instances 
in the summer, it is not a reliable source of water except 


during spring thaw or late spring rains. 


(e) The Permanent Stream Pond 
This type of pond is built in the channel of a 
small permanent stream by erecting a concrete or earth dam or a 
Combination of both across the stream, thus forming a reservoir 
or pond behind the dam, Such structures require care in plan- 
ning and if the stream is a large one and the pond is to be of 
considerable size it will be to the advantage of the owner to 


secure expert advice, as such structures may Tun into consider- 


able sums of money. Moreover, under the Statutes of the 


Province of Ontario it is unlawful todam a permanent stream 


without first securing permission from the Surveyor-General, 


which means that a plan must be filed in his office. The same 


principles of construction, however, apply to small dams, and 


where the stream is small the puilding of such a pond should be 
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i oe 
within the reach of the average farmer, 


Adequate summer flow on permanent streams can 


hardly be ensured by one property holder, as it depends on the 


conditions of the whole watershed, which may be thousands of 


acres, In choosing a site for a damon a permanent stream, con- 


sideration must be given to the conditions over the whole water- 


Shed of the stream above that point. 


(f) The Temporary Pond 
The temporary pond is formed by building a 

temporary dam of wood, or wood and steel, across a permanent 
stream and is removed in the fall to allow the spring freshets 
to come down. Such dams are used on streams which have excessive 
run-off in the spring but a comparatively small flow in summer, 
They are a means of building & Summer pond where the cost of a 
permanent dam large enough to withstand the buffeting of Avra se 


freshets would be too expensive, 


3. Purpose and Method of the Survey 


A survey of all existing ponds on the Nith Water- 
shed was made to compile all the known facts about construction, 
use and management of successful ponds, to find out the causes 
of failure in unsuccessful ponds and to determine those areas in 
which pond construction could be recommended. 

; The locations of all existing ponds were deter- 
mined by examination of aerial photographs, by questioning 
local residents and by following all streams on foot. Each pond 
was visited and examined, A description of the dam and pond and 
of the stream, spring or watershed feeding it was made, Parti- 
"culars of its use were learned from the owner, Features of mis- 


management or causes of failure were also noted. 


4, Ponds on the Nith Watershed 
(a) Dug-Out Ponds 
Only two dug-out ponds were found on the water- 


shed. Both are simple structures built at no great cost and 
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used for reservoirs of water for fire protection. The soil 


material where these have been built is Clay or clay loam ana 


the ponds have been excavated to an impervious layer which will 


; hold water. Both are sustained by ground water and one has 


Surface run-off from about Bh acres added to it. 


= 


Hach has a 


Maximum depth of four feet and is about forty yards long, One 
is used for fire protection of a cheese factory near Wellesley, 
The other is on a farm, and as it is fed partly by surface run- 


off its capacity may be enlarged by damming one end, 


(bo) Spring-Fed Ponds 
Seven Ronde this class were found on the water- 
shed, A good example of a spring-fed pond is situated on a 
| farm east of Plattsville and is used for watering stock. Over- 
flow is led into 4 watering trough but as the run-off from about 
twelve acres flows into the pond the dam is in danger of being 
washed out, This is an example of a situation where a diversion 
ditch above the pond would protect it. Although the pond is 
-adequate for the farmer's present needs, a little improvement 
would make this a good detaonstration of a spring-fed pond. 

Five of the spring-fed ponds are used for fish or 
are being stocked: An excellent example is on a farm north-west 
of Wellesley Village (lot 10, Concession III of Wellesley Town- 
ship), where a hvdraulio ram provides a domestic water supply 
and the overflow fills a beautifully shaded trout pond. The 

. Spring, which issues from a steep gravel ridge, has been care- 
fully boxed. Both spting and pond are protected from cattle. 

On a farm north-east of Bamberg there is a spring- 
fed pond of unusual charm and beauty which shows good management 
, and use,’ The pond was formed by excavating amucky spot where 
some springs provide the source of a small stream, A small 


earth dam holds the water, Overflow of cool spring water is 


used for cooling in a milk houses 


A small pond near the village of Washington jllus- 


trates the possibilities of a good pond site but at the time of 
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A dug-out pond 
used for fire pro- 
tection. 


A spring-fed pond 
with hydraulic ram 
for domestic water 
supply. It is also 
used for fish. 


The temporary 
check dam on a 
permanent stream, 
which diverts water 
into a_ by - pass 
pond. 
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the survey it had not been developed to the best advantage The 
spillway to carry overflow has not been adequate and there 18.4 


gap in the earth dam. The presence of muskrats Suggests another 


use of ponds of this type. 
(c) By-Pass Ponds 


Three ponds of this type were found, A very good 


example may be seen near Wilmot Centre, A Spring-fed stream 


flowing from the Baden Hills is checl:ed by a small wooden dam 


7 _ ~@. 
he Sa rae 


and diverted into an excavation at the side of the stream. The 
_ pond has a depth of 43 feet and is about 60 by 90 feet in area, 
Water seeps through a filter trench to a shallow well from 

_ which it is drawn to the barn, It has already proven its worth 
“in putting out a fire. 

A pond on Lot 11, Concession II of Wellesley, 
illustrates some of the difficulties in making a pond of this 
type. There is seepage loss through the dam and the bottom of 
the pond does not appear impermeable, This pond was built 

_ primarily for fire protection and an attempt is being made to 
mee it for fish. 
(a4) Run-Off Ponds 

Some of the existing ponds receive water from 
surface run-off in addition to ground water, streem flow or 
springs. There are, however, no ponds on the watershed which 
are fed entirely by surface run-off. An example of this type 
of pond may be seen on Midway Farm near Brantford (outside the 
Watershed), This pond is filled in the spring of the year by 
the melted snow from about 220 acres and once in four years it 

has been reported to have been recharged by surface run-off 
during a "cloudburst". 


The site of the pond was excavated. An earth 


dam, with concrete spillway section, holds back the water. The 


watercourse leading to the pond has been channelized. The pond 


: nd 
area, and the watercourse for Solie distance up from the pone, 


are fenced, The land on this farm is quite subject to erosion, 
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being hilly, with slopes up to 22 per cent. The pond is pro- 
tected from silting and the soil against erosion by a@ sod 
grown from good pasture mixtures and very well managed. The 
animals grazing on this farm are watered at troughs to which 
water is pumped by a windmill from the pond. In this splendid 
example of a conservation project the pond and the land use 
are well suited to each other, 
(e) Dams _ on Permanent Streams 

Some of these in the area are quite elaborate 
and costly structures which can hardly be considered as farm 
ponds, but in so far as they serve some agricultural purpose 
and because they point up valuable lessons in pond-building 
they were studied in this survey. 

A "farm pond" might be defined as a surface 
reservoir of water, the cost of which a farmer would be pre- 
pared to meet for a supplementary supply of water, or as his 
main supply if an adequate well is not available, Many dams 
on permanent streams do not fall within this definition but 
the conditions, methods of construction and management are 
essentially the same, 

Some ponds are built by excavating in a stream 
bed or by putting an earth or concrete dam right across a 
stream. These methods will produce reservoirs of water but 
are very likely to fail for two reasons. First, heavy flows 
in spring may wash out an earth dam or wash around a concrete 
one. Secondly, sediment carried by the stream may fill the 
reservoir in a few years. An example of this silting-in of a 
pond can be seen on a farm about a mile and a quarter South- 
west of Doon. Changing this pond to a by-pass type would 
eliminate the disadvantage of silting. 

Five typical farm ponds of this type on the 
watershed were filled with water from drainage areas ranging 
from 650 to 850 acres. There is no proof that such large 
handling of large amounts of 


areas are necessary and the safe 


water creates a problem. 
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On Lot 38, Concession II of South Dumfries 
3 


there is an earth dam with spillway section, holding water in 
&@ pond which is now barely two feet at its deepest but which 


was formerly more than four feet deep, The Spillway is 35 


inches high and 36 inches wide but this is not big enough, Up- 
stream there is a culvert with opening 70 by 42 inches which 

can carry the maximum flow. The land drained by the stream is 
about 850 acres, When the Spillway section is only a notch in 


the dam, that is, does not extend downwards to the bottom of 


the dam, the pond can fill with silt up to the bottom of the 


spillway. This dam was built to develop power but is now used 
for watering stock and is available for firefighting, 

Near Wilmot Centre there is a good example of a 
dam on a permanent stream with a well-kept pond. It was 
originally built for power but is now used for fishing. The 
owner proposes to renovate the pond for fish and fire protect- 
don. The dam is 12 feet high, 6 feet wide at the top and 60 
feet long. A spillway of 38 inches in diameter has, so far, 
proven adequate to carry the greatest flow from drainage of 
718 acres, The dam has Pontnee rip-rap on the wet side to 
protect it against burrowing by muskrats. 

A pond near Bamberg is used for a Swimming holé 
which was originally built for a sawmill, The spillway has 
always proved adequate and stop logs are taken out to clean 
out the pond, 

The remaining ponds formed by dams on permanent 
streams are primarily for developing power with incidental use 


for recreation, fishing and fire protection. The streams 


drain areas of from 700 to 12,000 acres and each dam has to 


provide spillway capacity for flood flows from these large 
areas, These ponds are found at Ayr, New Dundee, Baden and 


Wilmot Centre. 


Comparisons of spillway capacity to drainage 


area of streams in each instance can be a guide in the con- 


struction of smaller ponds for farm use. Where there are no 
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dams now in existence the measured flow of water through 


culverts can also give a clue to the size of spillway ne cessary 


ee ent cams, Twelve dems on permanent streams were visit- 


ed on the survey. 
(f) Temporary Ponds 

There are examples of this type of pond in 
other parts of the province used for various purposes, chiefly 
recreational, but none was observed in the Nith Watershed, 

Oo. Use and Distribution of Ponds 

Almost every kind of use was made of the ponds 
Surveyed and many had more than one use. 

From the conservation point of view emphasis 
might be put on two uses - stock-watering to permit use of 
land for grazing, and the general purpose cf conserving water. 
Four were used primarily for fire protection and there was a 
great deal of interest expressed by local people in this 
phase of pond use. 

Fire equipment, in many instances, can pump 
much faster than wells can supply water. Also wells or 
cisterns are often within, or close to, farm buildings so that 
they are not accessible to firefighters. A pond of only one- 
Quarter acre in extent with an average depth of four feet con- 
tains enough water to supply a fire pump, at the rate of 420 
gallons per minute, for hours, 

Eight of the dams were constructed for water 
power supply and two for electric power. Some, although they 
are still used for that purpose, now serve other uses, includ- 
ing recreation or as a water supply for firefighting. 

Some ponds were developed for fish, usually 
those with a supply of cold water which could support trout. 
More might be done to exploit ponds fer other types of fish, 


Such as bass, which tolerate warmer water. 


Pp tains one acre- 
1. One quarter-acre of pond four feet deep con n 
babe or 271,472 gallons. The equipment in a Niamey fire 
brigade may pump at 420 gallons per minute under 
pounds pressure. 
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No evidence was found of use of a pond for 


irrigation, Experience elsewhere in Ontario and in those parts 


of the United States with geographic conditions similar to 
those in Ontario shows the great possibilities of this use, not 


only for specialized crops but for field crops and pasture, 


especially during the emergency of a drought. The water used 


for this purpose is that which was impounded during heavy flow 
with a surplus of water. Most ponds could be put to wider use 
than the present uses by a little planning and improvisation. 
All ponds found in the survey were put to more than one use. 
Domestic fowl, and water supply for a steam boiler were two 
Special uses found. 

The location of existing ponds, according to 
type, is shown on a map of the watershed. This map was com- 
pared to a physiographic, or generalized soil, map of the 
watershed. The distribution of ponds according to soil mater- 
ial was as follows. 

No ponds were found within areas of the sandy 
and gravelly Waterloo and Dumfries soil series. These are on 
the rough sandy and gravelly hills called moraines. The soil 
material is too permeable to hold water. There are a few 
natural ponds in these formations in the hollows but there are 
not even well established surface streams, These areas Show 
up on the topographic map by the following features: steep 
and irregular slopes (indicated by irregular but closely 
spaced contour lines), numerous natural ponds and marshes, and 
no permanent streams. 

The greatest concentration of ponds - spring- 
fed, by-pass, and ponds in permanent streams - is found around 
| the margins of the moraines where the permeable Waterloo and 
| Dumfries soils touch the less permeable soils of the Guelph 
1 and Huron series. 

q Although one might expect numerous ponds in the 


stream valleys very few are found except the old large struc- 


tures built for water power. This may be partly because there 
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is no urgent need for ponds where Streams give fairly consistent 
supplies. It is also due to the difficulty of holding water 
where dykes, dams and bottoms consist of coarse. textured, 
permeable silty and gravelly soils (which are identified as 
bottom land or as belonging to the Burford Soils or their asso- 
ciates), 

Ponds of all types are found in the areas 
covered by the loamy Guelph soils and the clayey Huron soils 
and their associated series, Dug-out ponds fed by ground water 
are found particularly in the Perth and Brookston clay soils. 


(These are the imperfectly and poorly drained associates of the 


Huron series, ) 


6. Recommended Pond Regions 

Pond locations might be recommended for three 
different reasons; first, their need in water conservation or 
in a Soil conservation program; second, their need to supple- 
ment, or take the place of, wells in areas short of water; and 
third, the suitability of soil and surface relief for pond 
building. 

The need for ponds for water conservation is 
pretty much the same over the whole watershed, as summer dry 
spells and greatly reduced summer flow of streams are coilllmon 
conditions. Ponds for stock-watering are an integral part of 
any Soil conservation program because the maintenance of good 
pasture on erodible soils is an important feature of conserva- 
tion. 

There is not an acute shortage of ground water 
s the watershed generally and ponds for water supply can be 
considered as supplementary or for special uses such as fire 
protection, fishing, recreation or irrigation. These needs 
are general throughout the area. 

Some areas are more suitable, because of soil 
or favourable relief, than others. Also different types of 


pond are especially suitable for different types of land. 
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The accompanying map of Recommended Pond Regions 


was developed from soil maps Compiled from material kindly made 
available by the Ontario Soil Survey, Ontario Agricultural 
College, Guelph, and from the distribution of existing ponds, 
Five types of land are designated as follows: 
(a) Suitable for all types 
This includes areas of the two main groups of 
Soils, the medium-textured, loamy soils of the Guelph, London 
and Parkhill series and the clay soils of the Huron, Perth and 
Brookston series. Where the water table is high dug-out ponds 
can be constructed. Springs are hot uncommon and spring-fed 
ponds can be constructed. On permanent streamsdams may be con- 
structed if the drainage area is not too big or, preferably, 
by-pass ponds can be built. Ponds filled entirely by surface 
run-off might be built on watercourses with intermittent flow, 
None of this type was found on the Nith Watershed but the one 
filled annually by spring freshets, which is herein described, 
merits further study and imitation. 
(b) Less suitable for ponds 
These areas are occupied by the moraines, sandy 
and gravelly soils which will not hold water. Only in hollows 
where marshes and swamps are found dug-out ponds, spring-fed 
ponds or run-off ponds might be built. 
(c) Least suitable for ponds 
Soils of the Dumfries series have a very coarse 
texture and loose structure and do not hold water. (In So far 
as no artificial ponds and very few natural ponds are f ound 
within areas of this soil they are considered least suitable 
for ponds. 
(qd) May have ponds on streams 
Broad, flat areas of silty and gravelly soils 
in the valleys on the lower reaches of the river are less 


suitable for ponds because of the permeable nature of tne soil. 


Where an impermeable clay layer may be found and where stream 
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water is available small reservoirs Could be built, ‘These lands 


| are largely covered with scrub or forest and their future use 


Ponds for fish or 


for protection of plantations against fire might be required, 


Narrow areas of Similar soils along river 


bottoms are found throughout the watershed but are too small 


to be shown on the map in this report, Operators are cautioned 


against attempting to construct ponds on such soils until 


borings show an impermeable soil within a reasonable depth, 


(e) Very suitable, especially spring-fed ponds 


Reference to the topographic map Shows areas in 


which many streams have their sources. These are on the 


margins of the sandy moraine hills, Such belts of land are 
indicated on the map on the margins of the areas marked “less 
suitable for ponds", 

All types of ponds are suited to this type of 


land but spring-fed ponds are particularly suitable. 


2 Recomme ndations 
Ponds meet a variety of needs on farms, many 
specifically related to conservation. <A large number of ponds, 
hundreds or thousands, would contribute materially to conserva- 
tion of water on the watershed. for these reasons the 
construction of farm ponds is recommended to property holders. 
To promote this movement it is recommended to 


the Authority to set up demonstration ponds of the types 


described in the regions suitable for them, It is further 


recommended that experiments and tests be made in the construc- 
tion of ponds filled entirely by surface run-off. The 
Authority could also promote a widespread practice of building 


ponds by making available to contractors and farmers in the. 


district technical information on selecting specific sites, 


construction and maintenance of ponds. 
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CHAPTER 1 
INTRODUCTION 


There are three main objectives in conserving 
wildlife, he first is to retain for the citizens of this 
Province the opportunity to fish and hunt, within the law, in 

E attractive environment, and where possible to trap fur for 
profit. The second is to retain for every citizen the opvortu- 
nity to see and enjoy the varied forzs of birds, mammals and 
Other wildlife of any region in the greatest possible variety, 
The third objective is the Maintenance of a natural balance 
between the numbers of the various species. A hawk which preys 
on destructive meadow mice in an orchard may be worth many 
dollars to the farmer who protects it. 

Land well adapted for wildlife should therefore 
produce or harbour a permanent population of interesting and 
useful species and an annual crop of game and fur. These 
populations should be adapted in agricultural land so that they 
have no adverse effect on all reasonable farming practices. 


the control of harmful species and the maintenance of all other 


animal populations at a desirable level through the provision 

of a proper habitat, or living quarters, is a natural branch of 
good land management. The traditional methods of wildlife 
management have included restrictions of the daily and seasonal 
kill and of the method of kill, predator control, reservations 
of game lands and artificial restocking. The provision of a 
proper habitat is often more important tnean all of these. In 
Southern Ontario, and in particular in the Nith Watershed, the 
amount of good habitat available appears to be the controlling 
factor in the abundance of most wildlife. The two chief 
equirements for wildlife planning in this area are therefore 

a study of the existing habitat and a study of the wildlife 
populations, particularly the dynamics or changes of populations 
over a period of several seasons. The second requirement can- 


not possibly be carried out in a rapid survey. 


et eRRNAREL 


ae 
smkore ho hile 
jing bak 
a2) ot 
es 
ware 
‘ ay + 
PSs, 
No ey 


ie, aeteg 
AAS 6 


Mehasats 

BUS dae 
rey, Phat 
coer STi 


cas os we 
apes bis 


ae RP he 
Bs 
. a 
Woe kt 
Wat et. 


eet 


a 


if 
Pease ‘i : ; Hs " lath gn ; ws: 4 
fei eee HT eM I UE LO Re Wake 
+ . ~ 
i 
y i ty ‘ Nee Per oy ce 
¥ i aay 4 As i ‘¢ ’ 1 he 4 ean Ae NF tts he ¥ 
. 
" phe 3 ae ee ae 
f f Tae ae | Vk i. iit ee ad 
“ we [ov 4 
\ 
ad eat PPA A 
He ait * ( a 
J c sal El i Min Sy } Ty ) 
PUES | Pay Marte a ct NR Phare Py 
ip " 4 * 
ie Rt Pee yt \ 
ry Nabe } Poa JP ee 
ie hee F zi vw t sie 
| aes i, y 2) ‘ ge I bye 
By) The Lr Ne | paAG bie 
) eye | ’ Lyf & 
I 4, | aie i 
“. ¥im = 
3 \ ! A ie eu By ' ‘s 
; aie 43 ee en ey ae SME ol ca Wea 
us ‘ i hts pad he ‘ 4 a) bh th fee eset e! SS. yey, a sue cre 
¥ lay 
‘ x i uid ‘ i + on ae ef oat ns C7 
3s pst F Kite) 2S ae os 4 * i eh Mabe ak 9 ne 
F f ant: 
we - i : t : et 5 
pa t i 44 rd a 4 a re 
“ 
‘ i] 
ts ‘ eet f ~ EA hy oa St a Py oi 
Ct eh a ep i eyed 


oa ee ad a fg ‘et, ey 
aes a PAL 4 DT ko ky ea Ae ‘ 
i) Mm ,' ¥ 
ey A. SSeS Sy) Ny ae Od Up mite rc ih ‘Bt 
} | 
< i 5 4 
: us 
Fees le ide ae ma tH ‘ hikupne” Mane » |) a ee i, Thin 
he aati ST RE RO) BRS SE ORS 


si 
o 
e 
SUS de 
, 
eal 
z 
en 
~ 7 
- . 
Pie He 
i 


ed aK Brant F 


re 


wo lx 


ty 
av 


ri en iit real, 


sq Oka ak * oat: ne ie 


Re (i us 4 be aan eo Y 


4 
f v mS, a iy Cre, * is 
ns ut > ip th afk 
5 i , é < 
} . + 4 oY eet f oP fi ‘ : 
& * Sa 4 
hi é t ‘ ee 
! = pI Ea ee : 1 
+4 a 
Z . iS 4 
' i 7 Peat) .* 
a ee 
" a B 
3 es rs i oo } s ue ny wher ‘.y) 
\ 
2 i j 
d } 
; by , 
% 2 a, MA a 
2 i) 
a iene, 1 . 
; pg 
; G aa e. % . 
: = 
F] 
, oa oe hs a bu 
Hoeatt SAIS a mn a é y 3 
i 
2 la * 
vn ey ‘ > ‘ t iM 
4 ‘ be wy iJ i? ‘ 


~ 2 a 


The fieldwork was therefore concentrated on a 

of the more significant problems, ‘The watershed provides a 
reat variety of wildlife habitat, and the streaus vary widely 
suitability for fish, A beginning has only recently been 
made in the basic research on game environments in Southern 
Intario, The techniques of stream and lake survey are at 
present farther advanced. In the present survey the chief 
jetailed work was therefore a study of the environment for Tish, 
)f all other wildlife only one species was chosen for detailed 
attention. This species, the European hare, is potentially 
armful to reforested areas and to orchards. It is also the 


most important game animal of Southern Ontario. 
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CHAPTER 2 


The auimals found in the Nith Watershed are a 
mixture of northern and southern species with ranges which 
overlap in this area from two of the major life zones of North 
America. The overlanping ranges in the watershed of the cotton- 
tail and Yellow-breasted Chat, more southern species, and the 
varying hare and Northern Waterthrush, more northern species, 
are typical examples of the transitional character of the 
fauna. 

The country probably supported a maximum of game 
“and the larger forms of wildlife a few years after it was first 
settled. The great variety of open and ungrazed woods, cleared 
fields and forest edges provided food and shelter for large 
populations. The cutting, burning and grazing of much of the 
remaining forest and intensive hunting and trapping have since 
then greatly reduced the wildlife povulations. 

At least nine species of mammals which formerly 
must have been found in the watershed no longer occur in ite 
These include the beaver, timber wolf, black bear, marten, 
fisher, wolverine, otter, Canada lynx and wapiti or American 
elk. Jaines Brown, founder of Nithburg, described a living elk 
which he encountered in the neighbourhood about the year 18301. 
The cougar, generally a more southern species, may have 
Occurred in tne watershed; the moose, a more northern species, 
probably did not. The bobcat or bay lynx may still occur 
rarely in the watershed. 

Of the birds which formerly nested in the water- 
shed at least three species are no longer found in it. ‘the 
Wild Turkey, which was "plentiful in the western and London 
districts"* previous to ipfe, was decimated in the winter of 


that year, later reappeared in small numbers, but disappeared 


—— 
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x Lizars, R. and K. M. "In the Days of the Canada Company", 


Toronto, 1896. 


z Smith, W. H. Smith's Canadian Gazetteer, Toronto 1846. 
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Numerous records are Cited of its breeding 


colonies in Oxford and Perth Counties*, This species, whose 


ee 

for the last time about 1885, The watershed lay close to the 
centre of the breeding range of the Passenger Pigeon which is 
vast flocks astounded the early settlers, 


now extinct, 


| Bobwhite or quail were also common in the water- 
. 


was still present 


in large numbers in 1860, declined steadily until 1880 ana very 


rapidly thereafter. ‘The last large flights in Southern Ontario 


occurred about 1876, 


shed in former times. This Species increased with the first 


settlement of the land. A well scattered mixture of four types, 


woodland, brushland, grassland and cultivation in equal amounts, 
- 
is considered particularly favourable to high quail populations® 


“Quail reached a peak of population about 1860, When the avail- 
able cover was reduced they gradually disappeared. None was 
% 


seen in the 1949 survey, 
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z in Ontario® 
* Mi 1, Margaret H., "The Passenger Pigeon in On 2 
eg ants Museum of Zoology Publication, 1933. 


Ez Leopold, Aldo -"Game-Management." Charles Scribner's Sons, 
New York, 1947. 
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CHAPTER 3 


PRESENT SPECIES 


1, Mammals 

There was no intensive attempt during the survey 
to make a systematic collection of the smaller mammals of the 
watershed. The following list is therefore in part hypothetical. 
Species not taken or observed during the survey are included 
because there are other authentic records, or because their 
ranges surround the watershed and should obviously include it. 
The nine former species noted in Chanter 2 as no longer occur- 
ring in the watershed are not included in the list. Several of 
the bats listed may occur only in migration. 

The arrangement and terminology of the list follow 
those in "A Provisional Check List of the Mamuals of Ontario" 
by S. C. Downing (Misc. Publication #2, Royal Ontario Museum of 
Zoology, Toronto, 1948). Mr. Downing was good enough to pro- 


vide assistance in preparing the list. 


*% Cinereous Shrew Sorex cinereus Kerr 
Smoky Shrew Sorex fumeus Miller 
Pigmy Shrew Microsorex hoyi (Baird) 
= Mole Shrew Blarina brevicauda (Say) 
Hairy-tailed Mole Parascalops breweri (Bachman) 
x Star-nosed Mole Condylura cristata (Linnaeus) 
% Little Brown Bat Myotis lucifugus (Leconte) 
Long-eared Brown Bat Myotis keenii (Merriam) 
Silver-haired Bat Lasionycteris noctivagans (LeConte ) 
x Big Brown Bat Eptesicus fuscus (Beauvois) 
Red Bat Lasiurus borealis (Muller) 
Hoary Bat Lasiurus cinereus (Beauvois) 


% European Hare (Introduced)Lepus europaeus Pallas 


* Varying Hare Lepus americanus Erxleben 
*% Cottontail Sylvilagus floridanus (Allen) 
% Black or Grey Squirrel Sciurus carolinensis Gmelin 


% Red Squirrel Tamiasciurus hudsonicus (Erxleben ) 


— -——— 
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hat the species was taken or observed during the 
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1949 survey. 
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% Woodchuck Marmota monax (Linnaeus) 


x Eastern Chipmunk Tamias striatus (Linnaeus) 


Eastern Flying Squirrel Glaucomys volans (Linnaeus) 
Northern Flying Squirrel Glaucomys sabrinus (Shaw) 


Beach Mouse Peromyscus maniculatus bairdii 
(Hoy and Kennicott) 


# White-footed Mouse Peromyscus leucopus (Rafinesque) 


Cooperts Lemming Mouse Synaptomys cooperi Baird 


% Red-backed Mouse Clethrionomys gapperi (Vigors) 
* Muskrat Ondatra zibethica (Linnaeus) 
% Meadow Mouse Microtus pennsylvanicus (0rd) 


% House Rat (Introduced) Rattus norvegicus (Erxleben) 


% House Mouse (Introduced) Mus musculus Linnaeus 


*% Meadow Jumping Mouse Zapus hudsonius (Zimmermann ) 

* Porcupine Hrethizon dorsatum (Linnaeus) 
Brush Wolf Canis latrans Say 

*% Red Fox Vulpes fulva (Desmarest) 

®% Raccoon Procyon lotor (Linnaeus) 
Ermine Mustela erminea Linnaeus 
Long-tailed Weasel Mustela frenata Lichtenstein 
Mink Mustela vison Schreber 

*% Skunk Mephitis mephitis (Schreber ) 

% White-tailed Deer Odocoileus virginianus (Boddaert) 


There are four additional mammals which may turn 
up in the watershed. They would certainly be of rare eccurrence 
and are therefore not included in the list. These include the 
pipistrelle (a small bat), the water shrew, the pine mouse and 
the woodland jumping mouse. ‘Two other species, the badger and 
the grey fox, which belong properly south of the Great Lakes, 
are known to be showing signs of increasing in Ontario and may 
eventually be found in the watershed. 

2. Birds 

| The Nith Watershed includes many different kinds 
of habitat. It lies close to one of the main migration fly- 
ways in North America. It is therefore safe to assume that at 


least 250 and probably 275-290 different kinds of birds either 
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me 
breed in or migrate through it in any given year, A list of 


these species would be largely hy»sothetical and would include 


almost all the resident ana migratory species of Southern 


Ontario. 


The following list of 109 Species, based on field 


observations inade by the 1949 survey party, includes only those 


that may be expected to nest regularly in the area or at least 


to spend the summer there. The arrangement and the names are 


PPR 


from Taverner's "Birds of Canada (1934), 


Summer Birds of the Watershed 


Pied-billed Grebe 
Great Blue Heron 
Green Heron 
American Bittern 
Least Bittern 
Mallard 

Black Duck 
Blue-winged Teal 
Wood Duck 

Turkey Vulture 
Sharp-shinned Hawk 
Cooper's Hawk 
Red-tailed Hawk 
Red-shouldered Hawk 
Marsh Hawk 

Sparrow Hawk 

Ruffed Grouse 
Pheasant 

Virginia Rail 

Sora Rail 

Killdeer Plover 
Woodcock 

Upland Plover 
Spotted Sandpiper 
Rock Dove 

Mourning Dove 
Yellow-billed Cuckoo 
Black-billed Cuckoo 
Sereech Owl 

Great Horned Owl 
Long-eared Owl 
Whip-poor-will 
Nighthawk 

Chimney Swift 
Ruby-throated Hummingbird 
Belted Kingfisher 

Flicker 

Pileated Woodpecker 
Red-headed Woodpecker 
Hairy Woodpecker = 
Downy Woodpecker 
Kingbird 

Crested Flycatcher 
Phoebe 

Alder Flycatcher 
Least Flycatcher 
Eastern Wood Pewee 
Horned Lark 

Tree Swallow 

Bank Swallow 
Rough-winged Swallow x 
Barn Swallow 

Cliff Swallow 

Purple Martin 

Blue Jay 


Hp Ph PR 


Ph PR PK 


rh 


1 


Crow 

Black-capped Chickadee 
White-breasted Nuthatch 
House Wren 


“Winter Wren 


Long-billed Marsh Wren 
Short-billed Marsh Wren 
Catbird 

Brown Thrasher 

Robin 

Wood Thrush 

Wilson's Thrush 
Bluebird 

Cedar Waxwing 

Migrant Shrike 
Starling 
Yellow-throated Vireo 
Red-eyed Vireo 
Warbling Vireo 
Black-and-white Warbler 
Golden-winged Warbler 
Yellow Warbler 
Black-throated Green Warbler 
Cerulean Werbler 
Chestnut-sided Warbler 
Ovenbird 

Mourning Warbler 
Maryland Yellowthroat 
Yellow-breasted Chat 
Canada Warbler 
Redstart 

English Sparrow 
Bobolink 

Meadowlark 

Red-winged Blackbird 
Baltimore Oriole 
Bronzed Grackle 
Cowbird 

Scarlet Tanager 
Cardinal 
Rose-breasted Grosbeak 
Indigo Bunting 

Purple Finch 
Goldfinch 

Towhee 

Savannah Sparrow 
Grasshopper Sparrow 
Henslow's Sparrow 
Vesper Sparrow 
Chipping Sparrow 
Field Sparrow 
White-throated Sparrow 
Swamp Sparrow 

Song Sparrow 
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5. Game and Fur 


Apart from work on the Kuropean hare or jack- 


rabbit, no specific Study was undertaken of the game and fur 


Species of the watershed, but the status of the chief spec 


ies 


may be briefly noted, 


Cottontail 
Brush Wolf 
Red Fox 


Raccoon 


Mink 


Skunk 


White-tailed Deer 


Ducks 


Ruffed Grouse 


Ring-necked 
Pheasant 


European Hare 


Varying Hare 


Muskrat 


Generally distributed but not abundant, 

A few are reported every year. 

Reported to be very common. 

Common, and reported to be increasing. 
Generally distributed, A few are trapped 
every year. 

Abundant 

Apundant enough in most suitable territory to 
be rated a nuisance by some farmers. 

The watershed provides little suitable hab- 
itat for wildfowl. Most of the large ponds 
support at least one pair of Black Ducks. 
Mallards and Wood Ducks are the only other 
species which probably nest in the watershed. 
A few remain in the larger wooded areas, 

The species is probably not cyclic in 
abundance in such reduced numbers. 

Pheasants were scarce in the watershed at 
the time of the survey. 

(Described in Chapter 4). 

This species occurs in the Philipsburg 
woods, and possibly at a few other points 
in the watershed. 


(Described in Chapter 6). 


ie 
; i ap \' 


2! MON a at 


pes s ey sod] 


ma PA ” f Mi ; ‘Hae 
CORP MDEN rep ATs ult Re ib lA me ‘ay i ; MAN , ot 
EI ar Soa Qa Re So aA | ns Ny . AUS Al Real eg if i fy ta 
' i iN \ i i 1 i 


ma Ia Wa. nt 


? i) 
Mat Poa Rk oth 4 Liha 
Po Te nee a RG Pe bil grat f hace ra } Ny , 
oN reel grew ceeehe ae i 
ey ‘ ive * i ted i ‘ 
i 
a Be 
. rial H peclels 
16 ey sate ia, 
; if 
Che : Aas 
e » ie ca 5 
SO RRO ar LA ria to Maes a aie One 


' oe Ory ‘ a at ART ty. peat ta 
Bs BAL i ne a rf. al =) ‘4 5 es La, : Pin ! o ¢ ea 
1 ny AN, Bab [ pn 
See's | eect, | bet siti ui r bp an en 
e by eae ae, A eet e Be 4 ; i se ier ; i . - ¢ 3 oe . i A, . a Ya 


cat 
i le ANG 4m; hy Lay Gren 
. i titeah +7x eS iy ‘ 
A, te Mihi iec ys ue 5 4 ei ae . pene FO ey e y y " 1 “s oe ee ce j 
: a tal meilh ’ 
a“ > 4 ‘) y Mh ut 
pe we A ee hil we it * weet gt hy if 
Rema 0a! Ne > Mal Hyp et ne Bild : a fc 5, te Rk MMT AR A 
Sr eV ate © . ’ S ry 4 a. h it i iat 
Xe te be ia Mt Noh ao: AUP eine” eo. ees te Va AY CAT 
4 nal Cele: + yp hal ESS ahi ie cee els ie 4 cen ae \ ¥ i 
at i EOL tal Re coe lies eeuats ro eae id Penn, 
[ 1 94 yi He > } oft a “a y \ 
~ N w ay re i Vi My ny i i 
i Diy POTD ED alas VP Ua WEE U8 & rape ng ati ue cine pate Wat a eat 
rit Psy = Pine ’ : TARE. } 
- a ' i nd ‘ { 
. it 
é ‘ Wang ; ow + K 
. i. i Th iwlle i 
i Sees 
TS ea Ree ‘ 
tee } 
if 
‘ 1 
rn 
\ 7 A e ree { } 
AP ‘ i ‘ | fi { 
Wee SMS ie ay 
ee Gh 
i a he tie 
A , at a “« i ihe tps i Br 
» id BAL Cah Cee, A dis eae 
oh , 
see} ? a 7 e * 
eS Cees : er van f * oe 
; 5 | CR Satin tnaaaa 
nl r ‘ 
th a atTY 
j y 1 ¢ ® ‘ f 
; Hi Sue } bert ; : "ft e he Na »* Va hy, A 
, : t as 4 
. (ene i 
i ‘ 
* eh os iy ie ® oe are ' r 
Cm Ae na a Ma a ©, Li 
eS bas : Ae a. co DeRee 
By hes Shee f i TGS) ap cae Ra y a 
| a . NG - 
‘ A i ey 
A 1 i ? 
Art a) i i 
, - é ‘ hi ‘ y \ iy bo A AS ree 
4 
pee ee Eee pet eae ou op cae |e C - . . . 
bees ods RRR = eh “3 ae SAM ee te kena haar 
: A cen 
j wf 
' - a AY i eeILS 4 Lav fF 
peace NG age) Pee) 4 aS ; ; 
= ieee “4 4 at i ies fe ga 4 : ; } 
: 5 i 
| * hs { ; 
. ‘ > 
j ) yu i. ust “7 i % a r 
3. Thal Ns Oe al 
. 4 i 
eae Heavies “ a : r 
he ‘ i "Ta ea ‘ PP ty! 9 Ny a > day yy ey mt : } 1 tl al dal 
- d a - ‘ Sell Lil AN? ty heal” 
i oa ; 
i i 
i ¢ . i i 
' ‘ yA 1 eld ela APG: i Titan ot 
4 \ L 
7 ) pe tay 
4 tay \ { 
; ” | ‘ 
y 4 P L ; Mt ty a 2 
r 
ay, 
i 
+ 
‘ 


CHAPTER 4 
TE EUROPEAN HARE 


ee snvroduotion 


The EHuropean hare or "Jackrabbit? (Le pus 
europaeus Pallas) is the most important small-game animal on the 
Nith Watershed, 

Little scientific Study has been made of the 
ecology of this Species, and much of its life history has not 
been well understood, 

The European hare was first liberated in Ontario 
a short distance outside the watershed, at Brantford, in 1912.7 

in its rapid spread it was not long in occupying most of the 
Suitable range of the Nith, although the exact date of its 
arrival is not known. 

Since it was released to the south of the water- 
shed it seems safe to assume that it spread throughout the water- 
shed from the south to the north. Howitt” (1925) reports hunt- 
ing the species at Guelph in October, 1921, and says that it 
reached Puslinch Township, Wellington County, in the fall of 
1923, Soper® (1923) reported that this species had been report- 
ed from several localities in Wellington and Waterloo Counties, 
especially in the Guelph region, and was "spreading...quite 


rapidly". 


&. Methods of Study 
While intensive work was concentrated in two 
sections of the watershed, in Mornington and Wilmot Townships, 4 


More general survey was made of the status of the Species over 


-. mond, J. R., 1922. The European Hare in Ontario. 
Be radan Field Naturalist. 36(8): 142-143, 


2. Howitt, Henry, 1925. Another Invasion of Canada, Canadian 
Field Naturalist. 39 (7): 158-160, 


V Wellington and 

3. Soper, J. Dewey, 1923. The Mammals of We 

salon Counties, Ontario. Journal of Mammalogy, 4: 
244-252. 
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the whole area. The area in Mornington Township (Concessions 


III-IV, lots 13-15) provided an opportunity for studying the 
hares in an almost flat topography covered with pasturelands, 


pastured hardwood woodlots and mixed far crops, and traversed 


with a small creek, The Wilmot Township area (Concession SSR, 


Lots 11-14) permitted observations in a region of rolling sand- 
hills (the "Baden Hills") covered with ungrazed mixed woodlands, 
pasture and mixed farm crops. 

In both areas extended periods of study were 
carried on by watching the animals from semi-concealed vantage 
points, by traversing the regions on foot and by shooting 
specimens. Most observations were made by day, although they 
were sometimes carried out before first light, in the evening 
and after dark. 

Interviews with farmers, sportsmen and Depart- 
ment of Lands and Forests personnel elicited considerable 
information, especially concerning population trends and damage 
to farm crops, The co-operation of other members of the survey 
party in reporting daily any hares seen was of considerable 
help; these observations were tallied and plotted as closely as 


possible on large-scale maps. 


5. Habitat Preferences 

Extensive open fields, pastures, croplands and 
scattered heavily pastured woodlands are the preferred habitat 
of the European hare at all seasons of the year. At the height 
of the summer's severest heat, open heavily pastured woodlots 
are much frequented by day. Hares were also occasionally 
flushed from "forms" in the thicker, ungrazed woodlots, but 
such locations were not frequently used. 

No hares were found in any of the marshy areas 
of the watershed in summer, although it was reported that these 
locations are sometimes frequented in winter. According to 


Leopolat (1936) "oame. rodents" do not require drinking water in 


their diet. 


———a eed 


Be Gsopold, Aldo, 1936., Gome Management.. Soribuer, New torks 
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Availability of preferred foods may influence the 


distribution of this Species, although its ability to range 


widely and to subsist on a wide variety of herbage probably 


reduce the importance of food as a determinant of habitat 


Suitability. 


4, Food 


On the basis of observations of the hares as they 
fed and examination of stomach contents of animals taken for 
Study, a wide selection of plants appears to be used as food. 
Chief among the items taken in summer were: alfalfa, heads of 
oats, wheat and barley (both green and in the stook after cut- 
ting), dandelions, red clover, alsike clover, sweet clover and 
timothy hay. 

Food preferences at other seasons of the year are 
imperfectly known, although observations elsewhere indicate that 
fall wheat, bark, twigs and buds of various trees and bushes, 
Jeaves, roots and tubers of almost all farm crops left in the 
field are eaten when available. Saunders+ (1929) has recorded 
an instance in which a European hare was observed eating the 
flesh of a dead -cottontail rabbit near Drumbo, Ontario. 


Whether or not the hare killed the rabbit was not known. 


(S. Habitat Suitability 

Except in the immediate vicinity of urban centres 
‘of population, the agricultural regions of the watershed appear 
‘to be well suited to the European hare. As noted earlier, no 
hares were seen in the marshy parts of the area, but these 
‘represent only minor portions of the watershed. While extensive, 
Bio 1-Kept woodlots appear to be inhabited only occasionally, 
such areas do not represent a large percentage of the wate rshed's 
total area and probably exert little limitation on the hare 


population. 


nd 


i ee ee a ro 


1, Saunders, W. E., 1929. Carnivorous Habit of the Huro pean 
Hare. Journal of Mammalogy, 10 (2): 170. 
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The level and almost treeless 
plains typical of Mornington 
Township provide little cover 
for wildlife other than the 
European hare. 


Three American Egrets at 
Hallman’s Pond, in Wilmot 
Township. A few of these 
spectacular birds wander into 
Southern Ontario every sum- 
mer. 


The Nith is sluggish but 
turbid in much of its lower 
course. This is its typical 
appearance in Blenheim 


Township. 
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Plotting on a map the daily reports of hares 


sighted on the watershed faileg to demonstrate areas of either 


? ° 
comparatively dense or light hare populations, 


Considered as a Whole, the watershed's topography, 


dand use and cover are by no means constant, 


‘ 
’ 


yet this variety 


does not appear to be Sufficiently diverse to render any parts 


of the region better suited to the hare than others, 


S. Present Status 


During the period of active field work European 
hares were recorded either alive, as road-kills or as specimens 
‘Secured on 152 occasions. The locations were widely scattered 
throughout the watershed, being somewhat more frequently record- 
ed in central Wilmot Township, Waterloo County, than elsewhere, 
but this is not considered to indicate an actually greater 
population in that area, since more "observation time” was con- 


centrated in this area, 


Several methods of estimating hare populations 


were tried, with varying success. On one occasion several 
weeks detailea coservations of the Mornington Township study 
area were emp.oyed ir 2. attempt to secure a guantitive deter- 
Mination of the popric*i0on of hares in that area. At the end 
of the period six members of the survey party co-operated in a 
systematic "drive «of the area to count the hares present. The 


@otal of four hares coseurved agrced exactly with the previous 


S@stimate, reprsseating a density of approximately three hares 
, i z 


| 
| 


Ber square mi'c, 
In wks sourse of a "jack drive" in this same 


general area of Perth ounty during the winter of 1948-49, 30 


hunters participated and the hare population was estimated to 


: 1 
have been about 5 per square mile. 


| Almost everyone interviewed agreed that the 


European hare is currently much less common than it was about 
1. Conversatior with E. Meadows, District Wildlife Specialist, 


| Department or Lands and abet <# and J, Neeve, Devartment 
| of Lands and Forests Overseer, July 5, 1949, 
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six or eight (some said ten) years ago. A few hunters held that 


the hare is now too scarce to make hunting worth while, 
Despite this decline in recent years, almost no 


One interviewed believed that the decline is still in progress, 


and approximately half the informants were convinced that an 


increase in numbers was apparent during the past year or two, 

Reasons given for the decline included excessive 
hunting (this mostly from non-hunters), predation by foxes, 
wolves, great horned owls and skunks (this mostly from hunters), 
and disease (this from both hunters and non-hunters). A few 
spoke uncertainly of periodic declines and increases in numbers 
without reference to the causes of such fluctuations. That the 
Huropean hare population is subject to periodic fluctuations in 
its native range has been shown by researches carried on by 


us 


Middleton” (1934), Naumov’ (1940) and Siivonen® (1948), Whether 


or not this applies in Ontario is unknown, 


7. Hunting Pressure 


There has been a general upswing in hunting 
pressure all over Canada since the close of World War II. ‘This 
has of course also occurred on the Nith Watershed, Now that the 
war-born shortages of hunting equipment, transportation 
facilities and manpower are almost forgotten most of the prewar 
hunters have returned to the quest of Southern Ontario's favour- 
ite small game. To their numbers have been added many an ex- 
serviceman whose wartime experiences accustomed him to the use 
of firearms for the first time and a host of office- and 
factory-workers seeking an outlet for the extra hours made 


available for recreation by changing labour codes. 


nna 


| Lodi tuations in British 
1, Middleton, A. D., 1934. Periodic Fluc : 
a Populations. Journal of Animal Ecology, 43 (2): 231-246 


2, Naumov, S. P., 1940, Fluctuation in the Numbers of Hares. 
(In Russian, English Summary.) 


1) - lic 
i 3 Lauri. 1948, Structure of Short-cyc 
> a tions, .. tionian Foundation for Game Research, 
Helsinki. 
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On the Nith Watershed most European hares are 


taken in the course of organized "Jack-drives” in which up to 


forty or fifty hunters participate. While there are several 


organized Gun Clubs on and near the watershec, which sponsor 
these drives for their members, many of the drives are formed 
more or less spontaneously on week-ends by groups of sportsmen 


with common interests, Frequently groups of hunters from points 


as far away as Toronto and Windsor hunt in the area. 

It is important to recognize three facts in any 
attempt to correlate hunting pressure and hare population at the 
present time: (a) the decline in numbers of European hares 
(and this appears to apply to most if not all of Ontario) became 
apparent in the two or three years immediately following 1940; 
(bo) hunting pressure was at its lowest ebb during the years of 
most evident hare decline, viz: 1942-45; (c) despite the un- 
precedented increase in hunting pressure subsequent to 1945, the 
. European hare population seems to have remained more or less 
uniform during this period and there are recent suggestions of a 
slight increase, 

With this in mind, it is considered that the 


hunting pressure on the European hare population of the Nith 


Watershed, although admittedly high, is not excessive. 


8. Predation 

The actual importance of predators on the hare 
population of the watershed has not been assessed. The potential 
predators are many and include such diverse species as weasels, 
shrews and several species of hawks and owls that may prey on 
the new-born young; foxes, wolves, domestic cats and dogs, great 
horned owls and snowy owls, which may prey on the adults, 

Foxes were almost wniversally condemned by 
hunters on the watershed but this condemnation was based almost 
entirely on speculation, no large-scale food habits study of 
the fox in areas inhabited by aumbers of Buropean hares having 


ever been undertaken. 
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European hares do occur in some areas of New York 


State, but none are Specifically mentioned as being among the 


food items found in fecal pellets examined there by Seagears?, 
Iwo extensive studies of fox feeding habits have been carried out 


: ra : 
in Iowa by Scott” and Errington® respectively. In the foruer, 


hares of the genus Iepus were reported to have been virtually 
absent from the Study area and the remains of only one were 
detected, 

In Errington's study, a species of hare (Lepus 
townsendii) was represented 264 times among 3,858 food items 
about dens and 63 times in 2,110 fecal Samples collected about 
the same den. These figures indicate that the fox is capable of 
taking at least some species of heres, but the rate of occurrence 
is not high, and the applicability of these figures to the fox 
and the European hare in Ontario is unknown. 

The effects of all other mammal predators, in- 
cluding domestic cats and dogs, on the European hare population 
are unknown, 

Similarly, although a few studies have been made 
on the feeding habits of various birds of prey in Ontario (e.g., 
Synder, 1932 and Banfield, 1947) none has been sufficiently 
widespread geographically, extended over a sufficient number of 
months, nor dealt with a sufficient number of specimens, to 
permit generalizations with respect to European hares. 

The effects of disease and parasitism are almost 
totally unknown with respect to the Huropean hare, The effects 
of Nematodes, Trematodes, “shock disease" and many other factors 
that have been shown to reduce vitality and increase death rate 


in other species of hares have received scant attention in the 


European hare. 


A 


it? State of 
1. Seagears, Clayton B., 1945, The Fox in New Yorke & 
ee cofseryat ion Depertment Educational Bulletin, 


Albany, New Yorr. 


] ; o i C 3101 f the Northern 
- Scott, Thos. G, 194%, Some Food Coactions of 
: Plains Red Fox. Ecological Monographs, 13 (4): 427-479. 


i i Iowa Red Foxes 
ae neton. Paul L., 1937. _ Hood Habits of 
ite a Drought Season. Ecology, 18 (1): 53-61. 
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Pas 5 ape 
The present Study has shown that this hare is by 


no means without parasites, but much more work along these lines 


will have to be done to determine their importance, 


9. Crop Damage 


According to: reports of farmers on the watershed, 
damage to orchards and truck-farns was considerable in the years 
when hares were more Common than at present. No serious com- 
plaints of recent origin were heard, which seems to have been 
the result of great reduction of both hares and orchards on the 
watershed, 

Farmers were encountered in the north-western 
section of the watershed who maintained that they had ceased 
attempts to grow apples because of the depredations of European 
hares a few years ago, 

This mamrial is a potential menace to orchards, 
especially in years when deep, crusted snows permit it to travel 
on the surface and reach the lower branches and trunks, In 
New York State the damage to small fruit trees during the winter 
1915-16 was estimated to have exceeded $100,000 in Dutchess 
County alone (Silvert), No estimate has ever been made of damage 
in Ontario. 

Wire mesh guards provide sone protection for 
small trees in winters when the snow does not cover them, but 
these are often rendered completely useless when conditions 
permit the hares to travel on top of the snow to reach the un- 
protected parts of the trees. 


ra 


Hamilton” lists a number of repellent washes that 


may be useful, but admits that none is reliable. Roadhouse® 


a 


i an Hi: Lepus europaeus 
. Silver, James, 1924, The European Hare (I p 
: Pallas| in North America. Journal of Agricultural Research, 
Pe (11): 1195-1157, 


i M Rabbit Control 
i n, W. J., Jr., 1935. Field Mouse and 
a De yeuccr bik Orchards. Cornell Extension Bulletin 358, 
Cornell University, Ithaca, New York. 


i lient 
L.A.O., 1949. Final Report (of) Rodent Re pe 
7 Brace. tRetoct tio. 3-3-49, Research Council of Ontario, 


Toronto. 
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| tried a variety of Compounds in the laboratory and it appears 
that some of tl ig: 

| a ne ones tested might be useful as repellents, but 

‘he failed to carry the investigation to Conclusion with tests in 


_the field. At least one chemical is said to be available in the 


United States which Satisfactorily repels deer and Some other 


animals, but no data on its applicability to European hares are 


at hand, 

The economic importance of the hare'ts attentions 
to such preferred foods as alfalfa, clover and fall wheat should 
be mentioned, 

The present low population of hares on the water- 
“Shed probably does not affect the farm 6conomy to any great ex- 
tent through their depredations in alfalfa, hay and grain, but 
if they ever again attain anything like their former numbers 
they may do considerable damage, Studies elsewhe ret have shown 
that several other species of hares sometimes offer serious com- 
petition to cattle and other range animals. 

Several writers referring to the early spread of 
Buropean hares in Ontario decried the hares! damaging effects on 
the farm by consuming the leaves of fall wheat. Apparently these 
fears were unfounded, In fact many farmers allow cattle to crop 
the plants in years when unseasonably warm weather causes ex- 
cessive growth, Most farmers claimed that this had no adverse 
effect on the plants as long as it was not continued into the 


spring growing season. 
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CHAPTER 5 
IMPROVING THE FARM FOR WILDLIFE 


Recommendations for specific improvements for 


individual farms in the Nith Watershed would involve detailed 


examination beyond the scope of the present survey. Moreover 


the requirements such as Cover and food vary greatly for 


different species, On the Nith Watershed the existing con- 


ditions are also widely divergent. From the Ellice Swamp 
northward through Mornington Township much of the land is flat 
and open, with bare fences, dry stream beds and cover reduced 
to overgrazed elm - soft maple woodlots, In the hilly sections 
of Blenheim and Dumfries Townships there are many wooded 
valleys and good cover is comparatively common. Between these 
two extremes there are many varied types of land, The recom- 
mendations here listed are therefore those which can be most 


generally applied by the landowner himself, 


1. Woodlands 

The elimination of grazing of woodlots would be 
the most useful single measure in improving the wildlife en- 
vironment. large-scale reforestation plans are included in 
the Forestry report. In plantations, up to about the tenth 
year from planting, the entire planted area is valuable for 
wildlife. But large blocks of coniferous trees will, at least 
after the twelfth year from planting, have little or no under- 
growth and will, apart from their edges, be comparatively 
sterile as far as upland game and most forms of wildlife are 
concerned, he chief improvements to be expected will there- 
fore come from good management of the farm woodlot. Selective 
cutting is both sound forestry practice and good planning for 
wildlife. Lendowners who heve woodlots in which the crown 
canopy has closed over considerable areas, and who wish to 
produce a proper environment for wildlife, will find that 
release cuttings, slashings to stimulate sprout growth, thin- 


nings and felling timber for sale will improve rather than 
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retard the carrying capacity for Wildlife. Construction of 
brush piles from cuttings is recommended where rabbits are 


desired, two or three such brush piles per acre being the 


normal spacing, 


2. Cultivation Practices 


All good farming practices which make a more 
luxuriant vegetation will improve the farm environment for 
wildlife. A few special practices will give more specific 
benefits. Strip-cropping, described elsewhere in this report, 
Mts of particular value since by this means no extensive area 
is denuded of cover at one time by harvesting. In the less 
flat parts of the watershed, filter strips, either above 
water-diversion terraces or used as emergency waterways, pro- 
vide travel lanes and nesting cover for wildlife. Cover crops 
such as the clovers provide a habitat and food for wildlife in 
areas that would otherwise be barren during the winter months. 

The elimination of brushy fencerows is now the 
rule rather than the exception on Southern Ontario farms. 
Those who are interested in wildlife improvement will find 
that the inclusion of a few field boundary hedges on the farm 
will moderate the effect of winds on crops, serve as travel 
lanes and cover for wildlife, and harbour large numbers of 
Songbirds which help to control insect pests. Inevitably the 
presence of boundary hedges on a farm tends to encourage the 
growth of weeds. This is the price that must be paid for im- 
proved wildlife conditions. Rosa multiflora is an excellent 
hedge-formming shrub. It has a tendency in Southern Cntario to 
die back in winter, but rapidly forms a dense hedge, which is 
reported to be proof against cattle and hogs. It provides 


both cover and food and does not exhaust the nearby cultivated 


ground , 


a Food and Cover Patches 


Field corners are frequently barren of crops. 


Therefore a fence crossing which embraces the corners of four 
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fields may be made into &a haven for ground-nesting species by 
planting a few trees and shrubs and protecting them. It is 
important to rid such areas of useless weeds by crowding them 
out with useful species such as white sweet clover or the 
normal climax type of open vegetation which is bluegrass, 

There are still several groups of sportsmen who 
would like to see pheasants permanently established in this 
part of Southern Ontario, and pheasants are frequently released 
in the watershed. An investigation of the status of pheasants 
in Ontario, carried out by the Provincial Department of Lands 
and Forests, has shown that most of the Nith Watershed is un- 
Suitable for the species, Even the more southerly part of the 
watershed provides only marginal pheasant territory. ‘The 
average snowfall, 70 to 80 inches, is comparatively heavy for 
Southern Ontario, and the watershed is also more often sub- 
jected to sleet storms than most of the Provincet, There is 
also a serious shortage of cover for pheasants in the northern 
half of the watershed. Periodic winter killing of most or all 
of the population may therefore be expected, <A fair population 
was built up in some sections by 1944, but practically no 
birds survived the winter and spring of 1944-45 and the species 
is still uncommon. Pheasants which have to be fed at the barn- 
yard can hardly be compared with ordinary wild game. Those 
who wish to farm the species should provide food patches to 
Supplement the available diet of scattered ragweed and other 
low plants. Short rows of standing corn or corn in shocks 
should be left close to good cover. Buckwheat, Soybeans and 
Japanese millet are also recammended. Disused and loose rolls 
of fence wire left at the edges of woodlands provide useful 
additional cover. It need hardly be added that any gullied 
area in which groups of evergreen trees are planted for 


erosion control is also of value to wildlife. 


—s —— ee 


: i d Pheasant 
, Clarke, C.H.D., and R. D. Braffette: tRingnecke : 
fe casuvioeeione tn Ontario 1946". Department of Lands and 
Forests, Ontario. 
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4. Ponds and Streemns 


The importance of water to wildlife is often for- 


gotten, Many farms have at least one low spot where a small 


amount of work with a Scoop will provide a dem and a pond to 


provide nesting and feeding sites for water and marsh birds, 
If possible ponds for wildlife should be separate from those 
intended for cattle or for fish, Willow cuttings pushed in 
the ground around such a hollow will rapidly provide wildlife 
cover. New water areas will soon be invaded by aquatic plants, 
but additional species may have to be introduced. No extensive 
duck food studies have been made in Southern Ontario. Wild 
rice may be introduced, but since it is not well adapted to 
wide variations in water levels, being often sterile in 
fluctuating waters, it cannot be considered as certain to 
Succeed, The idea has long been current, and is fostered by 
many sportsmen's organizations, that the planting of wild rice 
is the answer to the problem of how to attract ducks to any 
area, The fact is that wild rice is of little significance to 
ducks in Canada except in the fall, and does not provide good 
cover or nesting sites. The following species which may be 
easily obtained are recommended as certain to be valuable duck 


foods. If none of them occur in ponds or shallows with good 


cover for ducks they can be introduced, 


Sago Pondweed Potamogeton pectinatus L, ; 
Red-Head Pondweed Potamogeton Richardsonii (Ar. Benn. 

Rybd. 
Wild Millet Echinochloa crusgalli (L) Beauv. 
Japanese Millet eee ce frumentacea (Roxb. ) 

n 

Wild Celery Vallisneria americana Michx, 
Knotweed Polygonum pensylvanicum L, 
Water-Smartweed Polygonum coccineum Muhl,. 
Three -square Scirpus americanus fers, 
Great Bulrush Scirpus validus Vahl., var. creber 


Fern. 
Those who are interested in farm ponds for wild- 


life will find very useful details of the various types of 
pond and methods for constructing each type in the chapter on 
Farm Ponds in the Land Use section of this report. Farm ponds 


differ from those intended for wildlife in that care is 
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usually taken to prevent the growth of aquatic vegetation in 
a farm pond intended only for watering stock or fire protect- 
ion purposes. Otherwise the Construction and details of ponds 


for wildlife should follow one of the types there described, 
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CHAPTER 6 


MANAGEVENT 


In agricultural land a large part of wildlife 


management is inevitably the establishment and enforcement of 


sound regulations defining game and fur Species, open territory, 


open seasons and the quantity and methods of catch allowed, 
Most game management factors do not fall within the scope of 
this report. In Southern Ontario the chief problem now is not 
the establishing of new regulations but the great difficulty of 
enforcing regulations already in the statute books. A great 
many hunters and trappers do not regard game regulations with 
the same respect accorded to other Dominion and Provincial 


legislation. Increased education of the public concerning the 


reasons for game regulations is therefore important. 


1. Game Preserves 

There are three Crown Game Preserves within or 
partly within the watershed, as shown on the accompanying map 
(following page24). Game preserves in agricultural land are 
normally set up as a result of a local movement by owners of 
some of the land involved. The existence of game preserves 
raises the question as to what game they are intended to pre- 
serve. Species such as the jackrabbit and fox do not appear to 
be in any need 6f protection. The most recent increase in fox 
populations occurred while hunting was also increasing. Some 
game preserves have certainly helped to preserve remnants of 
species such as the Ruffed Grouse, which cennot be expected to 
repopulate surrounding areas. They also are of value to deer, 
whose place in agricultural land is open to question. 

The old theory of game preserves as reservoirs 
from which there will be a flow of game to repopulate other 
areas by population pressures is probably exaggerated, since 
only the area close to the edge of the preserve can do this. 
In any case the preserves appear larger than necessary for this 


purpose. More and better distributed small game refuges of 
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100 acres or less would be much more effective, The ideal for 
upland game would be numerous game refuges of from half an acre 
to two or three acres established by individual farmers. But 
these are not of much account unless a species of gaine can be 
found which is fully at home in the agricultural land of 


Southern Ontario, north of the narrow strip suitable for the 


Ring-necked Pheasant, The Huropean hare has already attained 


this status, but at times it causes damage. The Hungarian 


Partridge may be the species needed, 


&. Muskrat Management 

Muskrats are not a major source of revenue in the 
watershed, but they are a useful Supplementary source of in- 
come, When the survey was completed three facts were FE Ave 

(a) There was no shortage of muskrat foods in the 
permanent waters of the watershed, The accompanying map shows 
the condition at the time of the survey, 

(b) Field observations, Meported by many reports from 
trappers and others®, indicated that the muskrat population was 
very low at the time of the survey and had decreased most 
markedly in the five years preceding the survey. 

(c) Spring flooding could not be considered an important 
factor in the reduction of the population. The chief cause was 
undoubtedly overtrapping and illegal trapping (trapping houses 
and burrows, shooting, out-of~season trapping and fall trap- 
ping). The high prices of fur then prevailing, the great in- 
crease of trappers, and the altering of the age requirements 


have been partly responsible. 


1. The largest true marsh is immediately below New Hamburg and 
covers only 5 acres. This area is now posted, but formerly 
produced 40-60 rats annually, The marshes in the vicinity 
of Bamberg Lake are excellent and not trapped. The New 
Dundee marsh is excellent but heavily trapped. The group 
of marshes on the edge of the watershed including Twin and 
Spottiswood Lakes are good habitat, closely trapped. On 
the major watercourses the rat population 1s scattcred 
rather uniformly. One trapper using 150 traps set for a 
week on 15 miles of trapline caught 150 muskrats, 


2. The survey is indebted particularly to Messrs. Gerald Dun- 
bar, H, McCloy and Russell Bannister for information con- 
cerning the trends of population in recent years, 
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Several useful Suggestions for increasing the 
annual yield were put forward by trappers, The first of these 
was that the trapping season Might be reduced to 10 or 12 days 
and the open dates decided locally, to catch the run of males 
and leave the females. A good idea in theory, this would be 
difficult to put into practice. Some trappers suggested an 
even shorter season. Another Suggestion concerned the selling 


of licences, At present there is no limit to the number of 
licences sold. The Striking success of the registered trap 
line system in Northern Ontario Suggests that some way might be 
found to adapt it to Southem Ontario. Several trappers felt 
that if licences were sold only to those who could show written 
permission of the owner to trap a certain area, overtrapving 
might be practically eliminated, and trappers would be en- 
couraged to take only the annual increment each year. None of 
eee suggestions would be of much use without closer super- 
vision, which would hardly be possible without an increase in 


the number of game supervisors. 
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CHAPTER 7 


1. Status 


Most people are aware of the damage which the 


meadow mouse (Microtus pennsylvanicus) can inflict on young 
ey Ve CUS 


orchard trees. Meadow mice can also girdle and destroy young 


trees, both hardwood and Softwood, in reforestation projects 


and nurseries, 

One example should indicate the danger. In the 
winter of 1947-8 on afarmnear Exeter, Huron County, 95 per 
cent of 26,000 trees in a 20-acre plantation of Scotch pine 
were girdled and killed in a few weeks by meadow mice. Similar 
devastation took place in a plantation in York County in 1944, 
Since considerable areas of the Nith Watershed are being recom- 
mended for reforestation, the possibility of meadow mouse 
damage cannot be ignored. 

Indications of four-year cycles in the popu- 
lation of this species have been reported from New York State 
and Ohio”, Records of the Royal Ontario Museum of Zoology show 
no Signs of a widespread uniform ponulation cycle in Ontario. 
It seems more probable that in Ontario at least the critical 
factor in population changes may vary in different years. It 
may be any one of a number of climatic factors such as tne 
depth of snow, occurrence of freezing rain, or Some other 
factor such as predator abundance, food supply and disease. 

Examination in 1949 of twelve plantations in the 
Nith Watershed which would normally support fair populations of 
meadow mice indicated that the species was comparatively scarce. 
The twelve plantations were selected at random. Seven showed 


evidence of mice and the species was abundant in two of them. 


i | j it Control in New 
1, Hamilton, W. J., “Field Mouse and Rabbi 
York Orchards", Cornell Extension Service Bulletin 3538. 


h i Small Mammal 
‘ le. B. P.,. “The Quadrat Method of Studying 
: Pe tabional Science Publications of Cleveland Museum of 
Natural History No. 4. 
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No damage was being done in either of these, since mice do not 


attack trees in summer, Previous damage from mice was noticed 


in only two plantations. Four of the plantations were con- 


Sidered very vulnerable to Microtus, i.¢., having long grasses 


providing cover and having a local population of Microtus near- 


by. In any given year in Onterio the chances are small that a 
large population of meadow mice will be built up in the summer 
and will continue to breed in the fall and Survive until snow 
is deep on the ground, But when this does happen any plantatim 
which is overrun will be decimated. There is no doubt that to 
reforest any area having a dense mat of tall grasses or sedges 
(the preferred range of the mice), without protecting it from 
mice by some means, is to invite disaster. Both idle, poorly 
drained sand lands and muck areas covered with willow scrub or 
Similar vegetation can support large populations. Plantations 
on well drained sandy slopes are also vulnerable if they ad- 
join low areas of long grass and sedges. There are several 
areas of land of this type which are recommended for reforest- 


ation in the Forestry section of this report. 


2. Control Measures 
Protection of the trees until they are eight to 
ten years old will probably in the long run prove to be more 
satisfactory than attempts to kill all the mice. A proper 
balance between the numbers of mice and of their predators 
would eiso help to prevent the mice from increasing too 
quickly. The protection of natural predators, such as hawks, 
owls sri foxes, is therefore one of the simplest and cheapest 
aids “c control of mouse populations. Control measures in- 
volvirs :eotection of the trees include: 
(a) Clean cultivation of the ground prior to plant- 
ing. 
(b) Cutting and removal of grass, at least semi- 
annually in areas where mice are present. 


(c) Repellents. 
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Laboratory tests have already suggested a number 
of compounds which Successfully repel rats. Further tests 
under natural field conditions will have to be carried out on 
the most promising of these repellents in order to evaluate 


their efficiency against the meadow mouse, and to ensure that 


those selected for production would not be toxic to the trees 


in plantations. 
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Repellent Studies", Researce 
dhouse, L.A.C., ‘Rodent 
Goune at of Ontario, Report 3-3-49, October 1949. 
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CHAPTER 8 
FISH 


The purpose of this Survey was to make a preliminary 
examination of the waters of the drainage basin and to classify 
them as to their present suitability for fish, and secondly to 


make recommendations for possible improvements, 


1. Methods 


The river and its tributaries were visited at 260 
"stations" corresponding generally to the crossings of the 
river by roads. The stations were from one to three miles 
apart. The topographic features of the valley and the erosion, 
vegetation and volume of flow, turbidity, temperature and type 
of bottom were listed at each station. At all suitable 
Stations collections of the aquatic insects and other invert- 
ebrates were made, At most of the stations collections of 
fish were also made. The collections were later examined and 
classified, and were used in zoning the various sections of the 
river as shown on the accompanying map. The aquatic insects 
Such as mayflies, stoneflies and caddisflies were most useful 
for this purpose, since many of them are reliable indicators 
of the stream conditions at the critical time of year. Some 
species are confined to waters which remain cold and clear in 
summer, such as trout waters. Others are indicators of 
permanent flow or of polluted water or of the max imum summer 
Pererstine of the water. Thus the potentialities of a stream 
for particular species of fish are indicated. The fish 
collections substantiated these findings at their particular 
stations, 

The procedure here adopted follows that used in 
previous river surveys by the Departisent of Planning and 
Development and allows close comparisons of the characteristics 


of many rivers. The present criteria and methods evolved from 


more intensive year-round research carried out on parts of the 


Nottawasaga River and Algonquin Park streams, already reported 
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bin tiye 
on, ~?~?" and from other unpublished research data made avail- 


able for this work. ‘The present survey was carried out from 


mid-June to mid-September, Each station could only be examined 


once. Jt was therefore necessary to rely on deductions from 
the presence or absence of Species which extensive previous 


tests have shown to be reliable indicators. 


2. Ihe River Valley 

A few significant points may here be emphasized, 
The conditions which determine the kinds of fish inhabiting a 
river are in part a product of the physiographic conditions of 
the watershed. Most of the Nith Watershed is undulating or 
rolling land, but the section north from Nithburg to the 
boundary appears to the eye remarkably flat, although in fact 
it slopes uniformly to the south-west. There are many small 
narrow watercourses traversing this northern section, but most 
of them are dug ditches. Below Nithburg the main valley 
widens out. Large meanders begin at Philipsburg. 

The valley curves along the south-west side of 
the watershed, with a single diversion eastward to the village 
of Ayr. There are many short tributaries, mostly five to 
eight miles long, with a single one of twelve miles. Only two 
significant tributaries flow in from the west, 

The gradients of the river and its chief tri- 


butaries are shown in the following table. 


—— 
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of the Mayfly Fauna of a Stream. University of Toronto 
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pauune, 2. FP. Quantitative Determination of the Insect 
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3. Sprules, W. M. An Ecological Investigation of Stream 
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TABIE I 
Watercourse length Drop Gradient in 
in miles | in feet feet per mile 


le. Nith River: 
Source to Paris 
Source to Nithburg 


Nithburge to Paris 


@. Cedar Creek 


ae 


5. Alder Creek (inclua- 
ing Mannheim Creek) 


4. Mannheim Creek 
Oe Washington Creek 


6. Bamberg Creek 


Rock outcrop occurs only in the lower half- 
mile of the river. The main river tends to be turbid from 
its source to the mouth. Sandbars were reported at wide 
intervals from Nithburg to Paris, but most of the river bottom 
is covered with at least two inches of silt. The banks age 
with few exceptions, pastured and livestock are commonly 
watered in the stream. Bank erosion is common along the main 


river course, especially in the lower part of the river. 


5. Permanence of Flow 

The Nith Watershed is very narrow. ‘The main 
river has therefore many short tributaries and no long ones, 
The accompanying map Shows the large number of tributaries in 
the northern section of the watershed which supply little 
water to the river except surface drainage from an undulating 
and comparatively impermeable till plain. The Township of 
Mornington and most of the land swrounding it is of this 
type. Most of the streams in this area dry up completely or 
= standing pools in the sumer, The permanent spring-fed 
tributaries come chiefly from the intersection of gravelly 
morainic overburden and less permeable material. The main 


gravelly soils are in Wilmot, Dumfries and Blenheim Townships 
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Mud flats above New Ham- 
burg dam. This part of the 
river is heavily polluted by 


sewage. 


Smith Creek, in Mornington 
Township, is typical of the 
many tributaries with little 
summer flow in the northern 
part of the watershed. 


Rootstocks of the common 
yellow Water Lilly are a use- 
ful muskrat food. These are 
in Hofstetter Lake, Wilmot 
Township. 


nbo= 
and in the southern part of Wellesley feeeenee: It is there- 
fore in and near these townships that most - the permanent 
Springs arise. The relationship between the permeable and im- 
permeable soils in the watershed is well illustrated in the 
map of Pond Regions in the Farm Ponds section of this report, 
Flow in the main Nith above Paris is subject to 
very great variation. The greatest daily mean flow recorded in 
the ten years in which flows were -ieasured at the Canning gauge 
was 10,500 cubic feet per second, and the lowest was 20 c.f.s, 
Since the whole flow of the Grand River has been known to fall 
to a daily mean at Galt of 20 c.f.s., the Nith must in extreme 


drought fall far below 10 c.f.s. The flow in most summers 


probably does not fall below a daily mean of 30 c.f.s. 


4, Temperature Conditions 

The chief stream temperature characteristics 
affecting the distribution of fish of the Nith are shown on the 
accompanying map and in Table II, The differences in thermal 
conditions shown result from a variety of causes such as volume 
of flow, amount of shade and origin of the water, which can- 
not be individually shown on the map. 

Areas suitable for speckled trout do not 
normally extend beyond the parts of the streams shown in blue. 
The blue sections have a low maximum temperature, little daily 
temperature fluctuation and a low daily mean temperature. 

They also are normally spring-fed and with few exceptions are 
well shaded in summer, 

The high daily maxima and moderate temperature 
fluctuations in the sections shown in red result normally 
from a relatively large volume of flow retaining its heat 
from day to day. Impounded waters in which only the surface 


water passes over a dam tend to keep the lower stream sections 


warm. 
The greatest daily fluctuations in temperature 


are found in the sections coloured green on the map. This 
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TABLE IT 
RIVER TEMBER RATURES 


a 


Temperatures! in the main Nith River, 


A A oe 


July 14-25, 1949 


va 


Station No, Al B 
Maximum Temperature 75 | 88 
Average Maximum 72 | 86 
Average Minimum 65 | 64 
Minimum 62 | 59 
Mean (from average 
maximum and average Cataso 
minimum) 


TS SSS SSNS &- Ena 


Temperatures in three Tributaries of the Nith River, 
July 25 - August 5, 1949 


alten Alder Creek Bamberg Creek 


a i : a 


Station No.” 


Maximum Temperature 6l | 77 184179] 78 174/811] 85 
Average Maximum Sle au ey po Mee Ue mee ee pare ee 20 Rye rat A ge SG 
Average Minimum 49759 1 66 1°60 1°63 1525 6a -G4 
Minimum a Peoe 4 OU) OD OG) ue Ol te ae 
Mean (from average 

maximum and average Da) GOO 7S M691 BEM Bit 7a Pye 
minimum) 


1. Temperatures are given correct to the nearest degree 
Fahrenheit. 


2. Location of the stations (by letter) is shown on the map 
of Biological Conditions of Streams, 
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Situation is found some distance down stream from spring-fed 


tributaries, where there is no longer accoline effect in day- 


time, or where no impoundments Supply a large volume of warm 


overflow, 


5. Pollution 


Polluted water may be classified according to the 
Source of the pollutant and the severity of its effects. The 
chief sources of pollution are milk wastes (from creaneries and 
cheese factories), cattle droppings, sewage (both raw and 
treatedt) and various industrial wastes. There is also a group 
of substances such as fibre, sawdust and silt which are not 
normally considered as pollutants, but which may render the 
river bottom unsuitable for fish or unproductive of bottom fauna, 

Pollution effects are of two kinds: those 
affecting public health and those which ere not a hazard to 
human health but which are offensive to people or harmful to 
fish and other aquatic organisms. The first type is measured 
by the concentration of an indicator organism (the bacillus E, 
coli), The second type is measured in terms of poisonous 
compounds which may be introduced into the river and in terms 
of oxygen depletion and the oxygen demand®, 

The Nith River passes through few towns or 
villages and is comparatively little affected as a fish habitat 
by pollution. The accompanying map shows the parts of the 
river which are seriously affected for fish by pollution, The 
watercourses at Millbank and Carthage are heavily polluted by 
milk wastes. The dissolved oxygen of the river was close to 
zero near the effluents at these places at the time of measure- 
ment, but recovery to fair conditions took place within a mile 


below the effluents. 


ee 


1. Sewage effluents may be bacterially inoffensive but harmful 
because of a too high chlorine content. 


2, The B:C.D., or Biochemical Oxygen Demand, is a measure of 
the oxygen that will bé demanded by the material in the 
course of its complete oxidation biochemically. It is 
determined Wholly by the availability of the material as @ 
bacterial food and by the amount of oxygen utilized by the 
bacteria during its oxidation. 
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The effluent from an industrial plant at Baden 
seriously pollutes the tributary into which it flows, The 
following table Shows the results of measureinents made on three 


dates at a point 200 yards downstream from the effluent. The 


effects of pollution are Still apparent more than a mile below 


the effluent. From the standpoint of public health the hazard 


no doubt continues much farther downstream. 


TABJE III 
WATER CONDITIONS ON THE BADEN TRIBUTARY 
NITH RIVER 1949 


Temperature (C, ) 
Dissolved Oxygen 9p.pem.)1 

Per cent saturation (oxygen) 
ope 15° GC. BS0;D, (pepeme) 


Numerous measurements were made of the oxygen 
content and also of the B,0,D, in the Nith during the survey, 
as a part of a more extensive survey of rate of recovery of 
water from pollution on the Grand River. FResults of these 
tests are available for reference. Most of the Nith water 
tested showed conditions satisfactory for fish life, but not 
necessarily for public health. Thus at New Hamburg, where the 
oxygen content when measured was not seriously low and the 


B.O.D. was not very great” raw sewage enters the stream at 


bf 


many points and the E. coli count, if taken, would certainly 
show that the water could never be safely used for swimming. 
More serious pollution affecting also the fish life occurs at 


intervals at New Hamburg during cleaning operations at the mill. 


«tl Apa fa 0 a le eh See eal ee eee TORI 
1. Parts per million, 


2. Conditions at New Hamburg dam, August 19, 1949. 
Temperature 16° C. © 
Dissolved oxygen, PePM. 6.66 
Per cent saturation 66 
5 day 15° ©, BsO, Ds! DeDsMe 2s 
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Inefficient settling beds, 
which do not clear the efflu- 
ent from a plant on the 
Baden stream. 


Se Zé o 


biphasic Mier 


Sips 
5. ge, 


This farm pond is fed by 
water diverted from a stream 
in which a small check dam, 
not visible in the photo- 
graph, has been placed. The 
pond therefore does not ac- 
cumulate silt and cannot be- 
come flooded. 


Bank erosion on the Nith at 
Paris. 


rote 


In many spots the Nith River is used as a dumping -ground for 


all kinds of refuse and garbage. Although the laws Concerning 


pollution prohibit such dumping, in practice education is the 


recognized preventive, 


6- Possible Improvements 

Milk wastes have already been the Subject of 
Considerable research in Ontario. From this work! Lt is 
already clear that the septic tank provides an adequate primary 
treatment for milk wastes, where the dilution factor in the 
stream is large. In other Situations, including those at Mill- 
bank and Carthage , an efficient secondary treatment device such 
as a sand filter or a field tile bed should be kept in working 
order to treat the effluent from the septic tank, 

The pollution of the Baden tributary by 
industrial wastes, while severe, is only one example of con- 
ditions which are as bad or worse in many other parts of the 
Grand River system. The same is true of the septic conditions 
of the Nith at New Hamburg from sewage. So long as many 
municipalities and other public bodies, as well as individuals, 
ignore the provincial legislation against stream pollution, no 
one can expect industrial companies to improve their conditions. 
The present legislation concerning pollution is both so general 
and So severe that in most cases it cannot be enforced without 
disrupting the economic life of the province. Since the pro- 
visions are difficult to enforce, abuses are now common, Any 
changes in the present legislation must obviously be made in 
such a way that ah company is made to feel that it is han= 
dicapping itself (compared with others) in taking the lead in 
pollution abatement. 

The solution anpears to lie in defining more 
exactly the requirements of water purity not only for public 


health, but also for industrial uses and for the propagation 


1. Progress Report, Milk Waste Research, 1948, Report No. 
7-1-48, Committee on Industrial Waste, Research Council of 


Ontario, October 1948, 


@ 7 
= - > 7 ne) = 7 
Hy ead by a 
? f =) ' 
Ary . ; 
B . \ 
rs ¢ ial ere 
ca % Marys or pe SSIS 


Le: ray be 


4 ry m Tee ay OA ‘ 
Sigs a ' 7 ate yt Ov eel Me ¥ oll ty q i 
BE ’ od q ican t ‘ A 
‘ ey 
e ; Wang! ae ery ce. wt 
‘ ' 5 ee : _ i eee ug oe tom sane , r 
“ Mm Mt ea, koe Ot aehon bh page bin , 434 mae 
st ; 
’ 
i ' Ly Ha es 
. Pit I ns ee # 
Pr : Sleek te vy Danes . oo icf pe rid TAs 
7 pe . ¢ aay Lh EG RR tak era R etic 
eae ee | . F 
\ wil, 
Yas oe ae ch ee ee wii ae ant § 
a. ; F Bee re are : aah Ns a LEN ig ee yur Bee $f 
“A N A : Be vee a / 
: ne 
r f t a ae ts 
se . ; * rage: a ape ae ke ae Pas aw ar 
4 , Bicor 
F . a wn 
2 : 3 ") yea ty ae y Prk ft 
ag Sled oF . acs > : 
i 
' f Bil 
, ‘ : 
aX + “f “« f ‘s oy oy et 
> hae ce t 
-- ‘ ‘ 7 f et j 4 My y 
ie j ei ' ar ee 3 
* r Y : col foe Far 
Eatin: Gh Gs ita fae 13 , en ae 
wy « 
[ae ¥ , , , ' 
“ee + te ah Pe ba 4 vt 
, £ 
’ dn } 
a) : % = ” 
ee 
roy. A rE " 1 
\ c 7, R VES Bees Me a te 
¢ 
- ¥ ~ A ' \ 
By Mh if “ i re. a wi 
a . 
bi ae rs ¥ eee tbe pe Ate r fe i 
et if. ed ; yee 
, - " ge ee ts 
¢ F i ‘ E ; . 
h 3 : 
ro i & 
' F z oA ne i RO a 
m ¢ Li ’ ea ’ are eee rei 
ri +. 
4 a * ie 5 2 i - 
poy! fs ‘ Cah Hi e solace 
C a * 
re 2 > He eee ms Se 
*” . ve 
1 ea pat os Ly nai ¢ ‘ S J ex 4 ts 
+ & Fi , é iy 
it 
hg ‘ { t 7 hee ey 4 Z 
he due : ‘ 
ewhix Hi ef Ree , ak Z as 
’ ‘a ; " 
a ‘a \ Suge ‘ ‘ 
- zs wo Ss He 
. ‘ 4 7 a 
Ped ; Be art i fee Be a ¥ 
iteas) ‘ ; 
: 
NPE « a 
Pai ik ee H i. 
‘ ay ee oe by 7 mut 
4 
er ee 4 
Sy Pow } P hey 
we oe ee aac ae . He & ae 32 
oe 
Bene ee oe - ¢ ES 
i ac i Oh j yt oy 1 
VRS Em enim a rn ote EE PRINS EN a CTE tt ore — a ‘ - eR ee Ee 
rior aa ‘ ’ 
A ‘ ae 
Fe Bagh ote em Re ts } . “ t ’ 4 ’ 
bi B ! mae a - at x a ; 2 
Tae are . ‘ ‘ t 
i rs oi Bs ea q - ee a 
ae aah . {. 35 oAF3 / “| i i fe yy iy 
> “2, * pe: - fees ~~ 7 J i = 
ea : 
4 ‘ a me 
465 a: ete 
7 by, at yl! a 
~ ’ 7 


has 


et 


and protection of fish and wildlife, The State of New York 


provides an example of how this can be done, Although its 


Ww 
ater problems are more complex than those of the Province of 
Ontario, it has already - 
(a) set up a Water Pollution Control Board. 
(b) adopted a classification of waters for 
particular uses and a set of standards 
of quality and purity which are to be 
applied to them, 
The present classification there includes seven classes of 
fresh water based upon its destined use, such as drinking, 
culinary processes, agricultural uses, bathing, fishing and 
industrial uses. 

Control of new outlets is extremely important. 
Article 6 of the Public Health Act, State of New York, reads 
ir part $ 

"After the effective date of this article, any person 
desiring to make...any new outlet for the discharge of 
sewage, industrial waste or other wastes...into the 
waters of this state, shall first make application to 
the board for a permit to construct and use such out- 
let. If, after hearing, the board finds that the 
discharges from such proposed outlet will not be in 
contravention of the standards adopted by the board, 
such permit shall be issued to such applicant, so 
conditioned as the board may direct." 

A similar control of all new outlets in Ontario 
appears to be the logical first step. When and if it is 
completed the second step of controlling the present outlets 
will have a greater chance of success, particularly if a set 
of water standards is established, based on the intended use. 

The dams recommended for construction near 
Nithburg and Ayr would noticeably increase the summer flow of 
the river. They would help to reduce the effects of the 
present pollution and to improve conditions for fish, but the 
need for rigid control of existing and new industrial and 
domestic pollution outlets will remain. 

7. Fish Distribution 
(a) The River 
The Nith is still fairly productive of fish. 


The following list includes 435 species taken in the river 


during the survey. 
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LIST OF FISHES OF THE NITH waToRsHrp2 
a" SS FISHES OF THE NITH WATURSHED 


(Based on collections during the 1949 Survey ) 


xBrown trout 
“Eastern speckled trout 
*Common white sucker 
Hogsucker 
“Northern redhorse 
Carp 
Creek chub; horned dace 
Pearl dace 
Blacknose dace 
Longnose dace 


Redbelly dace 
Golden shiner 
Rosyface shiner 
Comaon shiner 
Blackchin shiner 
Blacknose shiner 


Pugnose shiner 
Brassy minnow 
Fathead minnow 
Bluntnose minnow 
xYellow bullhead 
xBrown bullhead 
Stone cat 

Mud minnow 
=Pike 

Kililifish 
Yellow perch 
Blackside darter 
Johnny darter 
Towa darter 
Rainbow darter 
Fan-tail darter 
Least darter 


*Small-mouth bass 
xLarge-mouth bass 
#Green sunfish 
xPumpkinseed 
*#Bluegill 
xLong-ear sunfish 
*®Rock bass 
Miller's thumb 
Muddler 

Brook stickleback 


Salmo trutta Linnaeus 
alvelinus fontinalis (Mitcehi 11) 
atostomus commersonnii (Lace pede ) 
Hypentelium nigricans Le Sueur ) 
Moxostoma aureolum (LeSueur) 
rinus carpio Linnaeus 
Semotilus atromaculatus (Mitchill) 


Margariscus margarita (Cope) 


———— 


Rhinichthys atratulus (Hermann) 


Rhinichthys cataractae (Valencien- 


nes) 
Chrosomus eos Cope | . 
Notemigonus crysoleucas (Mitchill 
Nobronte sibel tae eee 
Notropis cornutus (Mitchill) 
Notropis heterodon (Cope) 
Notropis heterolepis Eigenmann and 
Higenmann 

Notropis anogenus Forbes 
Hybognathus hankinsoni Hubbs 
Pimephales promelas Rafinesque 
Hyborhynchus notatus (Rafinesque )} 
Ameiurus natalis (leSueur) 
Ameiurus nebulosus (LeSueur) 
Noturus flavus Refine sque 
Umbra limi (Kirtland) 
Esox lucius Linnaeus 
Fundulus diaphanus (leSueur) 
Perca flavescens (Mitchill ) 
Hadropterus maculatus (Girard) 
Boleosoma nigrum (Rafinesque ) 
Poe cilichthys exilis (Girard) 
Poecilichthys caeruleus (Storer) 
Catonotus flabellaris (Rafinesque ) 
Microperca microperca (Jordan and 

Gilbert aa 
Micropterus dolomieu Lacépede 
Huro salmoides (Lacépede ) 


Lepomis cyanellus Rafinesque 
Lepomis gibbosus (Linnaeus) 


Lepomis macrochirus Rafinesque 
Lepomis megalotis (Rafinesque ) 
Ambloplites rupestris (Rafinesque ) 


Cottus cognatus Richardson 
Cottus bairdii Girard 


Hucalia inconstans (Kirtland) 


% Species of particular interest to anglers are starred. 


Oy ide ie 

1. The arrangement and names follow those of Dymond, J. 

: A List ye Freshwater Fishes of Canada Hast of the 
Rocky Mountains, Misc. Pub #1, Royal Ontario Museum of 


Zoology, Toronto, 1947. 
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The distribution of the major game fish species 


in the river, based on 1949 collections, is shown on the accom- 


panying maps. Similar maps showing records of collections for 


each of the 43 species of fish have been prepared and are avail- 


able for reference. Further Collecting or angling may be 


expected to increase the knowe range of some of the species, 
Some species, e.g. speckled trout, are more difficult to catch 
than others, Smaller and younger fish are also more numerous 
and easier to catch than larger or older ones. Hence the map 
does not provide a close estimate of the relative numbers of the 
different species or of the locations where fish of legal size 
will be found. Small-mouth bass and rock bass are well distrib- 
uted through most of the warmer waters south of the C.P.R. line 
which passes through Milverton. Large-mouth bass were recorded 
only in ponds on Alder Creek and Cedar Creek and its tributaries 
and in the creek north of Paris, Speckled trout were taken at 
19 stations on 11 tributaries, the chief of these being Mannheim 
Creek, Alder Creek and Cedar Creek, Brown trout were taken in 
only 2 streams. Creek chub were very abundant, and were taken 
at 160 stations. The common white sucker was widely distributed 
being taken at 143 stations. Hogsuckers and redhorse suckers 
were also commont, Of the three species of catfish none was 
taken at more than 4 stations. Pike were taken at only 6 
stations, all at the south end of the watershed, but this 
species is often missing in seine collections at places where 
it can te taken by angling. Most of the remaining Species 
se to the minnow and verch families and are not of interest 
to anglers, except as they furnish food for other species or 
compete for it. 

Extensive introductions of speckled trout 
(chiefly yearlings) have been made by the provincial Department 


of Lands and Forests, e.g., into Mannheim Creek every year 


1. forty-seven large redhorse suckers were taken in a total of 
six short seine hatls on the main river in August 1949. 
In the same hauls only three common suckers were taken, 
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Since 1933 and into Cedar Creek in most years since then, 


Bamberg Creek and the Gettling stream have also been stocked 


With speckled trout. Brown trout have been introduced into the 


New Dundee Pond and into Bamberg Creek, Small-mouth bass have 


been introduced into the main Nith regularly in large numbers 
and also into Hofstetter Lake, Fifty thousand pickerel (pike- 
perch) fry are reported to have been introduced into the main 
Nith in 1928, The Nith has also teen stocked with muske llunge 
repeatedly since 1939, ‘The muskellunge and pickerel introduc- 
tions do not appear to have been successful, Neither Species is 
common in the river, and none of either Species was collected 
during the survey. 

(b) Lakes and Ponds 

Several small takes and ponds occur on the 

watershed, Some of these are natural ponds but most are 
artificially created, such as mill ponds, In Table IV are list- 
ed some of the characteristics of these bodies of water includ- 


ing the fish of special interest to anglers found in them, 


8. Recommendations for Improvenlients 


Of all the phases of conservation, stream 
improvement requires the greatest measure of co-operation, since 
the manner in which watercourses are managed up stream so 
radically affects all the owners down stream. he cold spring- 
fed tributaries cnuld be protected and the influence of the 
springs extended down stream by further planting of trees for 
Shade around the Sources and along the banks. Alders are the 
most useful trees for this purpose, There should result a 
considerable increase in the range of the speckled trout in 
the watershed. 

The accompanying Stream Conditions map shows 
that there are already more than fifty miles of stream course 
(in the Nith Watershed) which can support speckled trout. 

Individual owners of some of these tributaries 
could improve them for trout by constructing ponds near the 


sources, confined at present to the sections of the tributaries 
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Coloured blue on the mape Meny small ponls could be developed 


in the sections of the tributaries below the trout range by 


means of low dams, partial dams or deflectors, In this way 


property owners can greatly improve both the appearance and use 
of the streams passing through their land, Wherever bank 
erosion occurs it Should be arrested by willow or alder plant- 
ings, by concrete or masonry retaining walls or by cribbing. 
(a) Farm Fish Ponds 

Few of the farm fish ponds now existing on the 
Nith Watershed produce a useful yield, There is ample room for 
improvement of this type of fishing. 

The chief research on management of farm fish 
ponds has been carried on in southern and warmer climates, and 
therefore the findings cannot be a>plied without qualification 
to an area having the climate of Southern Ontario, but some 
definite recommendations may be made. The most favourable 
locations for the construction of farm ponds in the watershed 
are Shown on the map of Pond Regions in the Farm Ponds section 
of this report, Suitable methods for the construction of six 
types of farm pond are also given in that section. 

From the fisherman's point of view, farm ponds 
are of two main kindast, The first is the cool pond with 
continuous inflowing water and maximum temperatures at the 
surface of about 75° Fahrenheit with cooler bottom. fonds of 
this t: .» are usually successful near the headwaters and may 
range in size from about an acre to 8 or 10 acres. Depth 
should be 10 feet or mere in the deepest part. Spring flow of 
as low as half a cubic foot per second will maintain a pond of 


one acre. This type of pond is best adapted to the production 


of speckled trout or brown trout. These species of trout do 


cece ene eT 


2tai . truction and 
A xcellent handbook on the details of cons 
as can Pe of farm fish ponds is "Fish Ponds for the Farm" 
by F,~C, Edminster, published by Charles Scribners Sons, F 
New York 1947. Some of the above information is abstracte 


from this bulletin. 
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not normally reproduce in ponds and must be maintained by 


periodic restocking. Ponds cold Enough for trout should be 


Stocked only with trout and the two species of trout should not 


be mixed. Speckled trout fingerlings should be stocked at the 


rate of about 3,000 per acre, 


The second and commoner type of farm pond is the 


warm water pond. Most farms have at least one low Spot suitable 


for ea Tish pond. It is frequently good practice to have 
separate ponds devoted to wildlife and fish and to control the 


aquatic plants in the fish pond. 


~ 


In managing warm water ponds for fish the 
following points should be kept in mind, 

(1) A minimum depth of 10 feet over at least 25 per 
cent of the pond should be planned to avoid excessive winter 
kill, probably the critical factor in fish survival in farm 
ponds in Ontario. 

(2) If suckers, carp or large numbers of minnows are 
already present in the pond, it is usually best to destroy all 
fice Lhe pond . 

(3) It is often necessary to control existing 
aquatic vegetation. There are both mechanical and chemical 
methods availablet, 

(4) There have been few tests made in Ontario of 
the efficiency of applications of fertilizer in increasing the 
crop of plankton, the smaller aquatic invertebrates. The 
research now being carried out in this field may lead to 
SE en of fertilizers such as 8-8-4 becoming more general, 

(5) Stocking of fish is necessary in most ponds. 
Warm water ane may be stocked to the best advantage, after 
destroying the previous fish, with 4 combination of large- 
nee bass (Huro salmoides) and bluegills (Lepomis machrochirus 
at the rate a 100 bass per acre and 1,000 bluegills per acre. 


Fishing must be deferred until some of each species have 


spawned successfully. 
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a ee 


‘ : f j Aquatic Weed 
. Speirs, J. Murray. Summary of Literature on 
: ntact: Canadian Fish Culturist, 3:(4); August 1946. 
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